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(57) Abstract 

A reconstituted human anti-HMl.24 antibody which contains: (A) an L chain containing (1) a human L chain C region and (2) an L 
chain V region containing the human L chain FR and the L chain CDR of a mouse anti-HMl.24 monoclonal antibody, and (B) an H chain 
containing (1) a human H chain C region and (2) and H chain V region containing the human H chain FR and the H chain CDR of the mouse 
anti-HMl.24 monoclonal antibody. Because of originating mostly in the human antibody and having CDRs with a low antigenicity, this 
reconstituted human antibody has a low antigenicity to human beings and, therefore, is expected to be therapeutically useful. 



■ ( A ) ( 1 ) t h Lmcmm. :8lzj^ ( 2 ) t h l f r . s. o' v 

(B) ( 1 ) t hHliCM^s J^O' (2) t hHiiFR. S:?>'-7 
(D:kniid-A<ii hiriWl^^^L. ^LTCDR tli /I *<ig CI i 



AE 




ES 




L I 


y t v^>'v'^^>^*>' 


SG 




AL 




F I 




LK 


:=^y ' y^'tl 


S I 




AM 




FR 




LR 


y^y r 


SK 




AT 




G A 




LS 




S L 




AU 


h7 yr 


GB 




LT 


y hmr 


SN 




AZ 




GD 




LU 




SZ 


B A 




GE 




LV 




TD 


K 


B B 




GH 




MC 




TG 




BE 




GM 




MD 




T J 




BF 


yy^^-:^ • 7 r V 


GN 




MG 




TM 




BG 


y T 


GW 




MK 




TR 




B J 




GR 








TT 




BR 




HR 




ML 


^y 


UA 




BY 




HU 




MN 




UG 




CA 




I D 




MR 


^— y ^=:T 


US 




CF 




I E 


T-^'/w^> K 


MW 




UZ 




CG 




I L 




MX 




VN 




CH 




I N 




NE 




YU 


jL— i:^— jX^ 


C 1 




I S 




NL 




ZA 




CM 




1 T 




NO 




ZW 




CN 




J P 




NZ 


= ■ i/— 7> K 






CU 




KE 




P L 








C Y 




KG 




PT 








C2 




KP 




RO 








DE 




KR 


mm 


RU 








DK 




KZ 


SD 


>^-#^> 






EE 


:3LP. h=-T 


LC 




SE 









wo 99/18212 



0^ m # 



PCT/JP98/04469 



=3 - -2) DNA . ^DNA i> ^ - . ^DNA ^^tT^ 

RO't^DNA L .^^.^ h h M St i*: ® M it ^ ^ :^ 

{CM ^ o 

Jt^S^^^ {C^^-r -5 C i ^ (Kohler, G. and Mi 1 s tei n, C 
. Nature (1975) 256, 495-497) o — t h ^ "T" U K - ^5 Id] 

. ^omfBm-viit h in.mi:^nt ^^i^^^^^ ^ unites ^^^7^ 

■f^iit h Tab S 46 ?it I ^trCl^ 14 {C J; ^ KAMA (Human Anti-Mo 
use Antibody) ^mm^t ^ ^ . ADCC® ^ # ffl llt^ ^j: ® 
^ ffl i6 T ^ 115 ^ ni: Pn^ M {c $ n (Schroff, R. W. , 

Cancer Res. (1985) 45, 879-885; Shawler. D. L. . et al. , J. I 
mmunol. (1985) 135, 1530-1535 ) o 

C ©Pal® ©M^CD 26 {c. ^ / ^^Wt^ff^-^ tifz (Neub 

erger, M. S. et al.. Nature (1984) 312. 604-608; Boulianne, 
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G. L. et al.. Nature (1984) 312, 643-646) o 4^ ^ ^ Jt^*: « v r> 

CD W L < iST^^^ L T l.^ (LoBuglio, A. F. et al., Proc. Na 
tl. Acad. Sci. USA (1989) 86, 4220-4224 ) o L L . -^7 X pJ 

mm.micti-t ^ hama^^^^/c^ r^nm t ^ - ^ ^ n 

fz ( LoBuglio, A. F. et al.. Proc. Natl. Acad. Sci. USA (198 
9) 86, 4220-4224) o 

W±^z.^m^^ ^^WT^' ^ ^ (Jones, P. T. et al.. Nature (1986 
) 321, 522-525; Verhoeyen, M. et al.. Science (1988) 239, 15 
34-1536; Riechmann, L. et al.. Nature (1988) 332, 323-327 ) 
o -tUf^^. $rL^*:^^M^(i. H m (heavy chain ) . L H (ligh 
t chain ) ^ {C 4 P (D 7 U - A 7 - (Framework Region; FR 

) t ^ n ^ iz^t tlfzS m<DmWi±^^'M^Ki^ (complementarity De 
termining Region; CDR ) {C J; o T ^ $ n -5 o 

Winter ^ om^^ Ji' - ^fit^ ^ y^ifi V V ^ I^ifcW CD CORs^ b h 
tfii^iZ^mLX (CDR-graf ting) U V ^ 'i? A ^ ft <£r W b h 
mitin.i^(Dj^!$.icm,^ Lfz (Jones, P. T. et al.. Nature (1986) 
321, 522-525) o 
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L*^L^ CDR-graf ting<D<J?^T- t h WLit-T ^ t . 7t<D^ Ts^Wt 

^fi -5 T ^ y (canonical structure; Chothia, C. et ah. 

Nature (1989) 342, 877-883; Chothia, C. and Lesk, A. M. J. M 
olec. Biol. (1987) 196, 901-917)^CDR © ^ii$t^ Jc §3 L > * 

XtrC^^cD^^tJtH'tt^tti^fe'S Pg K> < -r /cis^® CDR-graf ting©2^* 
® iftfe;6^^:bn (Queen, C, et al., Proc. Natl. Acad. Sci. U 
SA (1989) 86, 10029-10033; Co, M. S. et ai. , Proc. Natl. Aca 
d. Sci. USA (1991) 88. 2869-2873) o 

B^t-'^^FRT ^ y ^aS® (iCDR-graf t ing«Cil4R L /I t h 
lai^FRs TcO T X tn:#:© FRs i O ffi [a] -[4 -fe 1? ^ 
o Vt-^X. — S^JCt h FROiliR{i-7 XFRs tmn-\^o:>M^' h (Dt< 
M^^n. :g /Jn ® B ^ {c ® J6 ^ fi£ ^ n S o Li}^LUi}< C 
•5 t T# t> tLfi b h M^LirC^*:® FRT- $ ^<©ii^. cn^TfC 
^ nx /j: T ^ y ^IS^iJ^ W L T:fe ^9 > taUtt©!^ 

^t-'S nit&tt36<a^ nxi^ -So c©PB^s^ft?^L> =t <9 ifc 1^ # ® ^ 
^1? 3jc ^> n o 
^ © ^ 
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Wiife*® CDR-graf tingfc J: <9Mit^n'St hM^biit^: (^SlMi^ 

Ut L < (is dti oi3it:^?iic4bn^-c 1 7=^ y^W\tm~ 
*^HJ{1* fc. 1 ^ ytfii^(DFRizi^-t^mnit^m^n^^ 

. 1 <:>:7'if >lrL^*:(DFR{C#^ tl-S^ t h tii^FRJC ^ * f- S T i 7 

-e 1 <5^7=^if -r >fit^*® FRt 3^iR L tz^mRt-cmu ?> i xti^ife® 
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^ o 

:$:^B^(i^/c. iJieDNA ^ ^ i; ^ ^ ^ ^ ^ - ^ ffi "T ^ o 

^ (i ^ , BtiiEDNA ^ ^ t; ?t ^ ^ Si^ ^ ^ o 
3^ ^ (1 $ {C . Su le DNA ^ ^ ^ ^ ^ ^ rJ' - ^ S A L ilffl SS ^ - 

El ® CO ® # 4' Bg 

la 1 (i. h h#MilfflflS1*KPMM2 ^ffll^fcFCM l^tfl^{cfen^T. 4- 
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■e* So 

titHMl. 24tn:{*:(iE/T Jt © ±# fC {^j^ . RPMI 8226 *H flS *f ^ S *ffl fiS 

EI 4 (i. PGR ?i ct CDR ^' 7 7^ ^ > ^ {C J: <9 t h KHM 

1.24!n:#:L ^ ^ :^ ^ ^ 5^1 El ab S o 

Ei 5 (i. S^lS: t h {itHMl. 2i^WVi li©{^M{-4o t^T. PGR ^ {C 

J;<9RVHK RVH2. RVH35t RVH4C7) :t U n' 7 ^ U f- K ^ T 4? > :7' U 

EI 6 (i. PGR J; »9 t h • ^ X ^ :7" U >v F^itHMl. 24$ti^H 

iiv Mi^^f'^iSt--2.:^^^^^mi^EI-c* So 

El 7 (i. PGR i4 {C <i: «9 v-i? X • t h /n U -y KiaHMl. 2^^^^ 

El 8 (i. If t h trCHMl. 24KI*:L II/<- 3 y a ^ ^ ^ irCHM 

o ^cCfc. -1. -2{i:P-y h®^l^<£r^t"o 

El 9 . L IS ^< - 3 > a i H ii ^< - 3 > a . b . f X h ^ 

El 1 0 . L 0 ^< - 3 V b i H li ^< - 3 > a . b ^ f X {i h 

El 1 1 {i . L II ^< - 3 > a i H II ^< - 3 > a > b . f X {i h 
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SI 1 2 . L $1 ^< - 3 > b i H M - 3 > a . b > f X h 

SI 1 3 {i. t h iJtHMl. 24ta:#:H m'<- a > a . b . c . 

EI 1 4 (i. If If ^ t h inlHMl. 24trL^*H IS/<- a > a . e^XJ ^ 

y 7 KHMi. 24t^:^^o^^M*g^^tt^/T;t■ r ^ :7 -e* § o -i. 

HI 5 (i. t h taHMl. 24tJT[#:H - v a > a ^ c . p . 

r ISlXJ^ / ^ tSHMl. 24tn:^* ® l^-^ Pl» ^ ^ ^ ^ ^' ^ 7 T * o 

0 1 % It. t h • ^ X /^ ^ U KtitHMl. 24|n:^^:. T '^7 X • h 
h /N :/ U -y KirtHMl. 24$t:#:*5 J; + / 5 irCHMl. 2 4 trC © trC ^ 

El 1 7 ti. t h JrCHMl. 24tn:^*H 3 > a . b . c > 

f ^ JtHMl. 24!n:#:®tn:ll^^?g'tt^^-r 7 -t? * o 

gj 1 8 (1. ^tiJ?!c t h tfCHMl. 24tn:^^H v= a > a ^ g S: 0^' ^ 

y 5 iJiHMi. 24!n:#:<7)in:)l^^Si4^^^ T 

HI 9 ii. t h iJtHMl. 24!rL^^H |i/<- a > a . g S. 0^" ^ 

la 2 0 (i. S^fife t h tnCHMl. 24tn:#:H a > h . i S. C)^' ^ 

H 2 1 (i. #=31^ t h tnlHMl. 24tn:#H II/<- i;' a > f . h ^ j S. 

EI 2 2 (i. f|^j?£ b F iiHMl. 24tn:<*:H a > h . i S. ^ 

HI 2 3 (i. Sli^ t h trCHMl. 24tit#:H 'J a y f . h . j S. 
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EI 2 4 (i. fc h irCHMl. 24in:#:H M/<- 3 > h . k . 1 . 

m. n. o ^feLHM1.24tn:i*:©tn:if.^^^li^/T^^^'5 7-^? 

^ o 

la 2 5 (i. t h JitHMl. 24tn:f*:H 'J b > Si . h . p > 

q ^ -5 in: HMl. 24|n[ © $t 11 ^ ^ ?g ^ ^ iJ'' ^ >' *> o 

EI 2 6 (1. ^^J35c t h trCHMl. 24tn:{*:H 3 > h . k . 1 . 

m. n. o S. p< ^ 5lHM1. 24!n:^*:cDWISHffflSa^©^^Pl$^tt^ 

EI 2 7 (1. ^^fife t h trCHMl. 24tn:^*:H - v a > a . h . p . 

q ^ 5 lit HMl. 24in:^*:C0i^^PfiSStt^^-r ^ 7 T -S o 

EI 2 8 (i. nmi^ t h irLHMl. 24tn:^*:H 3 > a . c . p > 

EI 2 9 (i. t h M-ftitHMi. 2^^W ir.nXy''^ ^ y^W:> 
^^^fi£t h trCHMl. 24^r^:^^: ( — •{kv'-^^ >in:^*) <!: pjgJgcDtrLllM^ 

EI 3 0 (1. t h M jtirCHMl. 24in:^ ( " 7=" if ^ > iit ) 

Sltl^Jct: h m.Mi.2mi^ i-Ar"^'^ >ial*:) <i: I«I fi Jt ® |* ^ pi # 

EI 3 2 (i. *fM^^fifet h titHMl. 24in:^*{i. ^ / 5 in: HMl. 24tii^ 
EI 3 3 (t. Jif^ b h M^biJtHMl. 24tiT:^* <^T^if ^ yifiW) ^< E 

/Tjt®±#{^|i|ii^. KPMM2 mmi^M-t ^mm.mmi^^^<±^ lt 
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^ifii^'^f?'0iii-tfzi6. somatic mu ta t i on <t tl W 

^jTifo. :$:^B^-e3Z!i'-< 'S FRi JiKabat, B. A. et al., Sequence of 
Proteins of Immunological Interest (1991) fc J: <9 ^ S FR 

^MW-r -t-^it)^. H ^i^c:foc^TFRl {iT$y^#-^i~3 o 

. FR2 {iT^y^#-§-3 6~4 9. FR3 «Tiym#-^6 6~9 4 
S. t>'FR4 T i y 1 0 3 ~ 1 1 3 t? ^ ^ o t . Lifi 43 

TFRl {iTiy^#-^l~2 3. FR2 {iT$y^#-f-3 5-4 9. 
FR3 \tT I J ^ 7-8 8 S.a^FR4 T ^ 7 9 8-1 0 

2. AXt hFR;&^.^^.^t h FR^- 
i^^OCDR-graf tingi4!C o T^«^ ^ n/; t vm.\\:ViW inmi^ 

somatic mutation) -e^;tt^i:FRT i y ^ IE ^ij f T= til $ n T *J 
bhM'fl:{CcfcoT^L:fcAXfi^ncT^y Mas^^t;FR^5^^ 

XT^-yT'ijnX-r'SCiTr^ AXfl^ncFR-e Ji^j: <^.^{c^tii$n^b 
h FR*^ ^>^fiJc$ n -S. b hm^l:trC^2t^^{'Pt±5^^t®-e*'2.o FR© T ^ 

9 
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r^' — X tr Swi ss Plot (protein sequence database ) ^ GenB 
ank (nucleic acid sequence database) ^ PRF (protein sequen 
ce database ) . FIR (protein sequence database ) ^ GenPept 
(translated protein sequence from GenBank) ^^^^ ^ C if^J: 

Hrj#® i*^. CDR-graf ting® acceptor <!: LTffll^i^n/ct h FR*n 
«^l.n(i'FRg^;O^Sfe$ ntzmfz:b<. n/iAXS^^<j:FR<h%x. t> 

tlTi.^ ®;i><^,^FR(ci?:S L> d acceptor ch L T ^ C t 

tB * S . FRB^/:?<Sfg ^ tlT l> ^d: l,^ FR^# S C ch § o ^ 
#®li^{i. AX6^/ci:FRitel«ltt®iii(.^t hFRcDT S y ^lE^iJJca 

O^fpii. CDR-graf ting!a:{*:{C*t LT t h M-fb ^ ^T o * ^ :S L T 

. 3l4R$ t S FRi^CDR-graf tingT-ffl l^i^tlfit hFRilo] — ®1f 

;l/ - y {c M L . L @ a6 T ffi p] O T i y ^ IE ^ M, 
^ ^ pj ^1 35 <S o tA^oT. ^FRC {Cli^ tl S t hFRti^n 
^tLM^ci o /c!n:#:{cS5fe L/C LT fcif ^^'yl/-^® 3 > -fe > i^- X 

a h h^tfii^FR-cmf^. $ tlT o FR 1 FR 4 -e n-e n;&<M^<i: 
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^ W L s ^ 1^ {c -9- y ;l/ - y O 13 > -ir > if X ie^ij ^ 7n L t h M 
'fb$t#:?:)M'^ii5c $ tLT (Kettleborough, C. A. et al.. Protein 

Bngng. (1991) 4, 773-783; Satoh, K, et al. . Moiec. Immun. ( 
1994) 31, 371-381 ) o 

mj^<Dm^. tit somatic mu t a t i on{c d: <9 @ i6 T ^ 

4. t hmitifLi^mma 

J^. ^ ® . %^AZ^m\zn^-^ h h h FRTt«^$ 

nSCDR-graftingt^ ct S t h M ^b iai* ^ ^ ^ S S ^ * S o AX 
6U^j:FR®T ^ y ^SS^iJchti. FR^^*> L T (c a tB ^ tlT l> 

FR{c#-^tiS^.^fcM,ai$nTi.^ni:i,^Ti y^^s^ 

?5^{ci,i±j nr ns: i^^FR© 7 X J ^le^ij ilis cn^-eoth 

M>fbtit^*:fi^^i5{^<fc «9 f-^M^ n/c t h M 'fb !it^2^ {c jo T . ^fij x. {i'FRJc 
fci^^T t- h ©T ^ y t> t, hM>fbo^M-r3fe S# t h DiaiJ 

^ S*®.in:<^©FR{C#:S-r S T ^ y o fcT ^ y ^Be^iJ^ 

1 1 
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^^{c — il^^^FR(col^T(it-T^c^,^FR-e^I^$ » c 

-So -yj. ^ ^ {c - iit L ni: i-^ /i< . ffl [Hi 14 ^ W ^ ^ 1 -tf > tit 

■■ — n il # 

{?IJ X. -7 ^ SJfeOFROT ^ y^^^^^i#L. :*^o 1 '{kr" 

X^Vrt^ti^o Z.o:>X^Uy'-9^-:^tLT:[i.. i^J;i«' Swiss PI 
ot. GenBank . PRF . FIR . GenPep t;6< ^ tf n ^5 o ZCD^o'l'l'f 

i^UXh^n-S ri^sJiCT^Hf^vtaf^cDFRi^glRl^i^Wt-^FRj iii 

. ii> < its OX. L < \t'pfi < t h ^ Q % . ct<9itf*L< 

< <h t 9 1 X. . J: <9 $f * L < {i> < i t> 9 2 IK. . J: «9 ^ 

L < [t'PU < t ^ ^ 2 L < t h ^ A %, . XK> 
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izit^ Wilbur, W. J. and Lipman. D. J. Proc. Natl. Acad. Sci. 
USA (1983) 80, 726-730 ife ® T ;P U X A L X. J; l.^ 

o 

T i J (canoni cal structure) . CDR cD:Kjtli^ !-M 

^ s ^ < m tb $ n . ^ M a > -f^ii x. (i' h fi 7 i & © t 

J: 9 1 2)^7=^ -^ -r >!n:{*:FR<h illR L /i^^FR-e^^i ^ 1 

^ y^jiW t^if^-t ^) (i-r^T^.^FRJCTti^^n^o COl^. 
If* L < (i^T® t h FR(i[5] — ©-^f t hFRT?^ 

$ii{ciftL< (i|5j-®ln:l*icS5fef- t /c. ±X © t h FR 
Inl — CD if 7" ^' — ^ © t h FR-e (ini<Tfc. $^^2^iLTS^ig£$ 

ii^nctiti^M^yg'tt^^q^ 'innjf ^n-rt J; < . i^i - -y- y ;u 

SFtL<(i. 2^;a(±l 0 ^JSiTO T ^ y ^aS. ct«?if^L 
<(12^Jei±5^Jli^T©T~ y M^S. I^K^^ L < \t2 m\ck±. 
^ m\>XT(DT I y^HS. $ "itcift L< {i2fiia>l±3{iJS^T®T 

^y^^s-c^-So 

1 3 
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t L < it'P^K t h 9 2 %, . <i: «9 t L < ni: < i t 9 3 Si. ^ i: 

. J: *9 if^ L < it{pf£ < 9 G % ^ <0 *F ^ L < it'PU < t 

9 1 % ]^±. X K) Iti-^ L < it{pfl< t h 9 8 % W.±. JiK>^^ L 

< it{pfi < t ^ 9 9 % &.±. -e^^o 

Goto, T. et al.. Blood (1994) 84, 1922- 1930 ) ^^MchLT* 

$ t h m^t^wcDT I J ^le^ij^ =j - k-t s dna jcs^jst- 

. PCR i^^^T■5o <:5<ji^-es ^ >^ntz^mt hmit^i^c^r i 
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— (human cytomegalovirus immediate early promoter/enhancer 

) ^ ^ -2. C i Tr § a o 

^fz. ^ (Di\iLiz^mm(Dtfii^^m.i^mm'c- ^ ^ - ^ - / =^ 

^ ^ JU •>^T>'^7^;l/X40 (SV-40 ) ^(D^-[Jl7.^\:t^-^ 

— / jiy/NVi^- — ^thx-D^y— ^3>>'Ti5'^— 1 « (HEFl a 

sv 40 -fu^-^-y^y^^y-^-'^^m-t^i^'^. Mu 

lligan^CD:^yi (Nature (1979) 277, 108) . t fz . HEFl a ^ p ^ 

— — / > > if — ^^ffl f it^s Mizushima (Nucl 
eic Acids Res. (1990) 18. 5322) (c i^fe x. ^ ^ ^ Jfe ^ ^ i 

^ Z ti!)<'Q ^ ^ o m^ii^ o ^ - t LT it. lacZyn^-- 
araBT' P ^ - iJ' - ^^{f C i: >&^T ^ -i) o lacZyo^-rJ'- 
^^ffl-r-Sii^. Wardb©:^;^ (Nature (1098) 341. 544-546 ; FA 
SEB J. (1992) 6, 2422-2427) . araBT" n ^- - rJ' - ^ {jgffl ^ ^ 
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. Better i> (DZ^'ii: (Science (1988) 240, 1041-1043 ) {C tife x. {i* <fc 

pelB'> r ^ ;l/iS^iJ (Lei, S. P. et al J. Bact 
eriol. (1987) 169, 4379 ) ^^ffl ^-tlii' <t ^ U ^ ^ X A {Cj^ 
^^Xlfz^W-^^mV.f'^''^. ^Jt^$:cD^it^ii^^c U :7 ;j- - ;U K (re 
fold) LT^ffl-r^ a^#fFti5l^^r?g#-§-W096-30394. 
B :*:#f^ai 7-93879 ^#M) o 

^^SSiJiiLrfi. SV40. ;f^u^-^'^7^>'ux. T-ry-^^yu 
X. 'i? i/ b° D - ^ "t? ^ ;u X (BPV ) ^© fe^fecD o ^ffl 5 C i 

-■tr" (APH ) iliS^ . 5^ ^ >^ >^-^--tf- (TK) it {5:^. 
> 5=- > i:^' T — > J}-^ X ^^ U ^' V h ^ > X ^ X ^ - ( Ecogp t) it 
v=t KuS^ilTC®^^ (dlifr) jtiST^^^t; C i ^ o 

-r C ch T ^ o tn:#:^it©/ci6cD^^I^(l. in v i tro^^ J: ?>' i n 
vivo (Dm.^%t)^^^^ in vi tro® ^^3^ i L T (i. ^^^IfflflS^^ 

-S^^^T&^^So Iji^^fflaa t LT{i. (1) nifLililHflS. ^Jx-{^"CHO 
(J. Exp. Med. (1995) 108, 945) . COS . ^ i o - , BHK (ba 
by hamster liidney ) . HeLa. Vero. (2) M^^^HfiSs ^ T :7 
^) ti V fS :x.)\,^'^^U^ (Valle, et al. . Nature (1981) 291, 35 
8-340 ) . *>Sl.Wi(3) Sililfflfla. ^J;L{i'sf9 . sf2K Tn5 ^^'^ ^> 
tlTl^^o CHO iaflachLT{i. #{^DHFRaliE?^:XJI L fcCHO JlEaiia 
-C -5 dhf r-CHO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4 
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220 ) ^CHO K-1 (Proc. Natl. Acad. Sci. USA (1968) 60, 1275 

W^Bl^ t LX a. Nicotiana tabacum ^ © ^sffl flS ^ tl T ^5 

y ti V3 i -b X (Saccharomyces ) X. ti' if -y 7^7 n ^ -b X • 

•fe U f •> ^ (Saccharomyces cerevisiae) ^ ^'^M. ^\ A. T :^ 
jV^^7.m (Aspergillus) m. M ^ if T X ^ Ji^ ¥ ^ X - - iJ - ( 
Aspergillus niger ) U f i)^ ^ ^ tlX ^^"^ h o 

mfi^tLxii.. i^mm ce. coh ) . ^^m^<^ ^nx\.^ 6 
Kj:(omm^mL. mn^i^^ ntimm^in vitrox^m-t ^ c t 

Oo m^if^ ^mi^tLT. DMEM. MEM . RPMI1640. IMDM^it^-t" 

^ z t^<x^ ^(Dm. ^mw-M-m (fcs ) m(DMmmm'^mm 

mALfzmm^M^comf^m^^-tZtlzX^. in vivo izXijiW 

Lx h <^^'o 

■ —yj. in vivo (Dm±m t Lx ii. ifj4^3^{£ffl -r ^ ^^^^*t^ 
^E^^#AL. mmtfzitm<^(Di^ff^xm.W'^m^^it. iniiR-ra 

o 

^Ctt<X^^ (Vicki Glaser, SPECTRUM Biotechnology Applica 

tions. 1993 ) o ttz. m^mm m ^ m ^ . Y^y^^^j^- 
y mm'^m^^ ^ c t t<x § o 
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>^ h ^ > X i ^ ^ L T t =fc ^-^o (Ebert. K. M. et 

al., Bio/Technology (1994) 12, 699-702 ) o 
t /c. a* i L T . X- (i' 7^7 n ^ ffi l^ C i ;6<-e ^ o ti ^ 

tj^ziizmm^-^. z (Dti ^ ^ coi^m.^ K) mm(DirL^'^n ^ (susu 

mu, M. et al.. Nature (1985) 315, 592-594 ) o 

^J;L(^pMON 530{CifAL. C © ^ ^ — ^Agrobacterium tumefaci 
ens © J; -5 /cJ: ^ 7^ 'J T {c # A -r ^ o Z (D ^< ^ f- ^) T ^ ^ ^< ^ . m 
;^ (i'Ni cot iana tabacum :^ ^< =i(DM ^ 0 pJxM<Dtn:W 

(Julian. K. -C. Ma et al. , Eur. J. Immunol. (1994) 24, 
131-138) o 

i^^M^-t ^W]^:SLXJUOSf} ^^^i' ^ o in vi trot fc {i in vivo (D 

X <k L . * -i) {i H II ct L il ^ 3 - K f S DNA ^ # — ® |^ 
^ a: ^ _ (C $1 JIA A. -e . ^i^J^®^^ $ -ti-T ct l.^ (Bl^^fF 

tBii^r?ss^wo 94-11523 mm) o 
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^} > m Ji^ -> ^ ii: (Virology (1973) 52, 456-467 ) ^ :^ \y ^ h 
n jf. - •> 3 y ^ (EMBO J. (1982) 1, 841 -845 ) ^ ffl l/^ t> n 

o 

(incite T-7^-5"'f-^nvhi:7"^-7^-^0^Pvh 

i;^^ ffi<?^^^ii-n{i 5^ii^ W^-r 6 C ch § 'g. (Antibodies: A 
Laboratory Manual. Ed Harlow and David Lane, Cold Spring Har 
bor Laboratory, 1988) o 

^{ff u f- ^ y k t) l^. -f uy- ^ ij ^ I^t<^lf tl 6 c -f o 
"r^yk ti 3 l^icm^'' tLX. {i'Hyper D . POROS . Se 

pliarose F. F. (Pharmac i a)^ 2!)^ ^ tl o 

T y ^ — - ^ Y ^ y -\>i^(D '7 u -7 h ^' 3 y ^ - t 

L T (i . m^l.^ ^ ^ y^t^^ ^ h 3 y ^ - . IS tR ^ D -7 h 

3 y >( ¥ jumm. mm ^ ^ h ^" y ^ - . wlM ^ ^ ^ v ^ 

y ^ —^7b<^lf ^ tl ^ (Strategies for Protein Purification an 
d Characterization: A Laboratory Course Manual. Ed Daniel R. 
Marshak et al.. Cold Spring Harbor Laboratory Press, 1996) 

o 

{i'HPLC. FPLC^®^ffl^ -^m^'Xn O Z. t*<X^ 
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t. tzHMM^-a^^^^^^-/^ (enzyme-linked immunosorbent as 
say; ELISA) m ^ n O t ^ 6 o ■f^lt>%. S^^JgOzBfJ^ 

{c J: n^nfz^m\i Ym.\tm,^^?^% xmmiz^nL 

fz^i. 280 nm(Dm.itm^M\^-t ^ o x. {i\ 1 mg/ml ^1.35 OD t 

^/c. ELISA iz. X ^m^itl^TcD o l^m^ir ^ :i t^<-^- ^ ?> . 
■tflt>^. 0. IM m^m.m.m}^ (pHQ.B > -ei mg/ml {cl^t^Lfc-f 
4^irLt h IgG trCi* (TAGOi^) 100 ml <&96:rv:^U- h (Nuncig) {3 

CAPPBLi^) 100 ml ^j^JtaL. X 1 ^ > ^ si. ^ - h -t ^ 

o 

sooom^m LfzTJ]yijVy*:^y7^- -^'UMifi t h Ig 

G (BIO SOURCEiS) 100 ml ^ in ^ . ^ ^ T 1 Pb^ ^ > + — 
hi-^o »K^fS^^jnx.-r >^ ^ ^- h MICROPLATE 

READER Model 3550 (Bio-Rad U) ^ffll-^T405nm (D it & ^ Ml 

. BlAcore (Pharmacia ^ ^m-t ^ Z tt<'Z:' ^ ^ o 

:^^m(Djimi: hm-itifiW<Dr^^^m^^ ^:ffmt lt. elisa . 
EiA cmmf^mm^m) > ria cwLm^&mi^m) *^i^{i^^4n: 
i^m^m^' ^ :i t^<-c-^ 6o ±mm.W(Dm^wmi^ii. BiAcore ( 

Pharmac i a M ) ^ ^ ffi ^ C i T ^ -5 o 
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l^o ifiW^n t LXii. Fab . F(ab' )2 . Fv^ tzlt'> > if 

X y Fv (scFv) Tf)<mif^n^o scFvti HII d: L M ® Fv^ 3^ ^ 

fiWi. m^u^^mm-vm^^ ^ cm^ac. co, m.s. et ai., j 

. Immunol. (1994) 152, 2968-2976. Better, M. & Horwitz. A. H 
. Methods in Enzymology (1989) 178, 476-496, Academic Press, 

Inc. ^ Plueckthun, A. & Skerra, A. Methods in Enzymology (1 
989) 178, 476-496. Academic Press, Inc. . Lamoyi, E. , Method 
s in Enzymology (1989) 121, 652-663 . Rousseaux, J. et al., 

Methods in Enzymology (1989) 121. 663-669. Bird. R. E. et a 
I,, TIBTECH (1991) 9, 132-137 #11) o 

scFv(i. tfii^^cDH iiv $imti II V mm^^Mm-t ^ tiz^ io m 
i^n^ imm^^t^ihm'x^m^^^o 88-09344 #m) o c^scfvJw^^ 
i^T. H iiv mmti iiv mmi^t u >^ l < a. ^^f- k 

U y ^ - L Til ^ ^ n ^ (Huston, J. S. et al. . Proc. Natl 
. Acad. Sci. U.S.A. (1988) 85, 5879-5883) o scFvizfc'itSH 11 

Tli. fiJx.(fT ^ 12-19 B:^^^ ^BMfD — ^m^^ ^ i"'^^ 
m^'i^ti^ (^a#ltUS 5525491#^J o 

scFv^3- K^6DNA it. mmtfiWcon m.^fzit. H ilV 
n- F^^DNA . iJcta'L m^fzli. L iiV M^^^- K^T ^DNA 

-SDNA n^^^. ^©Ms^^^a^-r 'f.y^ ^ v^TPCR ^(c 
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ck^^itfiL. ^ ic ^ V y ti - ^ ^ ^ - ¥ -t ^ M 

3 ^ - M ^m.^'^-itxm^-t ^ z t <k <o m ^ti ^ o 
*/c. — H.scFv^ :3 - F-r DNA ^ tLn{i\ -eni^^^w 

ifLWi^m<^ i LT. U 5^ U > U 3 - ;u (PEG ) 

mm^-^'^MiR-t ^ ^ t:i)<x ^ . m^o^u. m'^izj:.iom 
c tt<x^ 

1 kg^fz 0 0.01 mg ;i)^5lOO mg® ISHTMti'n S o 

*>/-c «9 1-1000 mg > if * L < {i5-50 mg (Dtk^M^M^^^ C t^<X^ 
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MPS ^ n-s ot? fine i.>o ^^mrsii^ Bm<^^^^ m-^Ki^ 

> . U f — yl/ T ;l/ - yl' . U e ^ ;U h° a U K > ^ 'i^" 4^ '> 

\£ — jVrf. ^ - ^ ;^ ;U ^' ^ ^ ^ ;l/ -fe ;l/ n - X h U A . ^° U T 
U ^ ^ h U A . T yl/ 4^" > ^ h U 'i' A , 7K ^ x + X h 5 > 

> , -if 5 ^ > . U U > . y n t° b > r U 3 - 71/ . U 

j:^f-l>>r'J=i-/l/. 9-feU>. ^-^"^^-^y. XT-TU7UT7U3 — 
71/. X7-TU>^. thJflL?*T7l/7'^> (HSA) . ^?>j^h-7b. 
V 71/ h' h - 71/ . 5 ^ h - X . E ^ ^ ^EiiJlXF ^^^-^^S^^* 

-e i^o 

^ (h ^ ^§e«-r ^ o 

1 . ^ '^7 X^tlHMI. 24jn:^^^^IJt^ ^ - K f- 6 cDNAg) ^ 
p — ~ > 

1. > .y -tr > ■1' - RNA (mRNA) cD#i| 

-7 «t7-X!n:HMl. 24K{*^^^t- ^ 2 x 10" i®0/^-r^U K--^*Ifla 
(FERM BP-5233):z:?^t> Fast Track mRNA Isolation Ki 
t Version 3.2 ( Inv i trogenttSS ) ^ffll/^T^-y h^f^®f^^*{- 
ti^l^, mRNAO^il^fT o /Co 
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Thermal Cycler (Perkin Elmer Cetustt^) <£rffll^TPCR ^ It o 

2-1. -^^ XL my - v ^ ^ (Dmuis ^ x/m ^ 

#M L /cmRNAcfc <9 AMV Reverse Transcriptase First-strand cDN 
A Synthesis Kit (Life Science^:^) ^ffl "C — ^ilcDNA^-^^ 
L. PGR {cffll^fio tfz. PGR j^Jri^fflf'S :/5 -r -v-ii. -i? X 

ti -J y<mi m - t^^^ y u ^'^ x-r ase^us-^ : 29^39 

{C^-^MKV (Mouse Kappa Variable) 7" ^ -f v — (Jones, S. T. 
"i. Bio/Technology, 9, 88-89, (1991)) ^ffll^/co 

PGR ^/tlOO ;c/ I {1. 10 mM Tris-HCl (pH8.3). 50 mM KGl . 0. 
1 mM dNTPs (dATP, dOTP, dGTP, dTTP) . 1.5 mM MgCl>. 5 :x — -y 

hODNA ^ U p< ^ - -tf Ampl i Taq (Perkin Elmer GetusitS^) . 0. 
25 mM ©lE^iJS-^ : 29~39{C^^MKV 7° ^ -f ^ - i 3 mMOlE^US-^ 

: 40{C^^MKC 7" 5 V - *5 i: O' — 2^IIcDNA 100 ng ^#WL. C 

{C 94"C (C T 1 55- PhI s 55°C {C T 1 55- Pal 4o J: 72°C (C T 1 55" Pa^ . CO )«! 

-e iijD ^ L o c ® ^ ^ >'w^30[i]s:ti L fif^. ^mm^m^ 

$ ^ {' 72"C T 10^ Pal > ^ ^ ^ - h L o ±^ ipS L DNA ®f * i£ 
^,'^T:^-n-x (Sigma ^t^) (CT^itSLs Xmal (New England Bi 
olabs tt^) 4oJ;C/SalI (SMitM) Jc J; i9 37°C {c T >fb L o 
2-2. -^^ II V ^I^^ =3 - h'-t 6 cDNA©liilS:te J; O'ftfrK-'fl: 
^•i/XH iiV - F^'SillS?-(i5' -RACE z£ (Rapid Ampl 

ification of cDNA ends; Frohman, M. A. t> ^ Proc. Natl, Acad, 
Sci. USA, 85, 8998-9002, (1988) > Edwards, J. B. D. M. , . Nucl 
eic Acids Res., 19, 5227-5232, (1991) ) iz L fz o 

X igG2a •^nm.mzmnm\-z^^ ^ yj^'-rx-rs^^^v-pi ( 
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; 63) (.^TcDNA^-^^ Ltz'^. 5' -Amp 1 i F I NDER RACE 

KIT (CLONETECH tim ^ffll^Tv't7XH IIV K'^-'ScD 
NAOitiH^-T-^ X IgG2a S ^ # M 6^ ^ W 'T' U rJ'' S ^ 

^ -Y ^ -MHC2a (SS^JS"^ : 64) J: O^"^ -y h ^1^® T yts—-f=y 
^ V - (iE3^iJ#-t : 101 ) ^ffl l^^Tlf o /Co ififri L fcDNA ifit^fi 
m.-^TT^/^D-X (Sigma tlM) {CTfflML. ^LTEcoRI (^Sat 
aM) :fecfc?>'XmaI (New England Biolabs ihM) {C J: <9 37'*C (C T 

il is ^ ^ a ^ ^ -5 DNA Sir )t ^ > Sa 11 d: O^' Xma 1 T 7^ C > 

{C d; 0 i^ili L /ipUC19 ^ ^ - i ^ 50 mM Tris-HCl (pH7. 6). 10 m 
M MgCl 2 . 10 mM 7.\y ^ Y ~ )\y ^ 1 mM ATP. 50 mg/ml© '-f- U 

a. f- u > >J 3 - ;u ( 8000) :fe J: 1 ^ — -y h T4 DNA U ^y" - -tr" ( G I 
BCO-BRL ttM) ^^Wt- ^ RfeM^t/4'-e. 16°C{CT2. 5 B#Pb1RjS 

-C^-SDNA S)r^^. EcoRI 4o J: Xma 1 T -fl: d i J; i9 ^ L 
/cpUC19 ^ ^ ^ - i 16°C CT3 B$ Pal S it^ ^ -ti- iS ^ L /c o 

^{C. 10//1 ©±ieil|gM^^^;>^M®DH5 a CD 3 > > h ^ffl 
BS50;tzl ^ LT d ©7^fflBa^7K±'e305^PHl. 42°C iC T 1 fa^ 

^ LTM?>'^K±T? 1 L /Co i:>:l.>T-400 /i I £D2xYTi$it!2 (Mo 

lecular Cloning : A Laboratory Manual, Sambrook Cold Spr 
ing Harbor Laboratory Press. (1989) ) ^ta^. 3lX:izX 1 mfS 
^ - h Lfc^. 50;t^ g/ml (DT > t°-> U >^#Wt-S2xYT 

(Molecular Cloning : A Laboratory Manual, Sambrook 
t) s Cold Spring Harbor Laboratory Press, (1989) ) ±lzZ(Di^ 

mm^^ ^ . 37°c {CT— ^-r >^ - v Lxi^mm^mn^^i^'^ 
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ntzo 

10 ml nf^-^ST^CJCT — L. ^LTCCD^S^^&^'i. T tl V 
^ (Molecular Cloning : A Laboratory Manual, Sambrook . Co 
Id Spring Harbor Laboratory Press, (1989) ) X zf ^ 7, I 

KDNA ^mntfzo 

K^pUCHMVL9i ^« L /Co ±12 © ti£ o T ?# ^> n /c. in: 

HMl. 24in:^*^^^^ -5 /^ ^ -7' U K - ^ {C S * "T ^ ^ H IIV 
^ - F-r -SitiE? ^^W-r y ^ X ^ K^pUCHMVHRiei L tz 

o 

##^] 2 . DNA CD^M^y\\<Dik^ 

HUtS^^^X^ K*® cDNA^ - F^Iit®lga@£^iJ^s Sfi/DNA •> 

— ^jL^-t- (Applied Biosystem Inc.$S) *J<i:t>'Taq Dye Deoxy 
Terminator Cycle Sequencing Kit (Applied Biosystem Inc. M 

A- o 

-f^ X i KpUCHMVLQJC-^ ^ tl ^ ^ XtaHMl. 24tn:^® L MV fl^ 
X = KpUCHMVHR16{C^t tl'S -7 XiaHMl. 24tn:#:H MV n - 

3 . CDRg)^fe 
*3 «9 > tl-en 4 o® :7 U - A "7 - g|5^;{,N- 3 o©M"5l^M^> ir 

■^^io^mm^-^^mm (CDR ) {c J; D nri.^ yu-i^'y 

- ^ (DT i J mmymt. it^^m<^^^tix\.^^7f)<. — :^cdrm 
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T ^ y ^ae>?ij£D^Mtt(i@a6TSl/^ (Kabat. E. A. , > rse 
quences of Proteins of Immunological Interest j US Dept. Hea 
1th and Human Services, 1983) o 

?|J<£- Kabat <^ J: ^9 $3 $ nfztfiW(DT i y^iS^iJ®-x-^<-x 
{C^T{ifeT> mm^'&m^ ^ C i {d J: 0 CDR fl^ ^ ^ 1 ^ t" ^ 
i < LfZo 



:/ 5 X ~ K 


IE m # 


C D R 


(1) 


C D R 


(2) 


C D R (3) 


pUCHMVLQ 


5 — 7 


24- 


34 


50- 


56 


89- 


- 97 


pUCHMVHRie 


8—10 


31- 


35 


50- 


66 


99- 


- 109 



4 . ^ P > L /ccDNAO^^cDiiMl (^^^ItlHMI. 
24ta#:0{^M) 

1 . mm.'< ^ ^ - (Di^m 

^/ 5 iaHMl. 245t#^%^-r -5 ^ ^ - ^ i^f ^ fz . ^tv^ 
n<Z)-7 XjiHMl. 245i#:L M:focJ:O^H IIV ^I^^n- K'^-'ScDNAi^ 
o - >pUCHMVL9:fc =): t/pUCHMVHRie^PCR '{k\Z. ^ ^ \. fz o ^LT 
HEF r^' - (S^#I^tiJlli^a:^rja#^W092-19759#M) {C#A 

L /Co 

L 0V ||i^OfcJ6®tt::^:7°^ -r •7-0NS-L722S (SS^iJ#-^ : 65) 
^'ctU^H II V ^Jgc® /ca6©^;^^5 ^ -<'-VHR16S (@e^ij#-^ : 66) 
. ^ O V CD 'J - ^5^ - IB^iJ ® * 133 ^ 3 - K ^ DNA {C ^^ >f ^ 

^-r X LfioKozak a > -Ir > If X gfi ^iJ (Kozak, M, J. Mol. 

Biol., 196, 947-950, (1987) ) J; t/H i nd I I I $lj ® ^ ^ 1^ fi: 
ct {CiStt L /Co L liV fI^©fcd6©Bu:^^5 -r ^-VL9A 
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(iE^i]#-^ : 67) *5ci: a'H IIV ^ O fc J6 © M :^ 7° 5 -r-VHR16A 
(ie^J#-^ : 68) It. J M^®*i^<& ^ - Ft-^DNA iE^iJ{C>N>r ^ 
U ^-r X LB-OX -^5 X K^-ie^iJfcct ?>'BamHI $ij IS ^ ^ M IS? 
^ J: -9 {^iStt L /Co 
10 mM Tris-HCl (pH8. 3). 50 mM KCl . 0. 1 mM dNTPs. 1. 5 mM M 
gClz. 100 pmole ^" o O # 7" ^ t - , 100 ngcD^MDNA (pUCHMV 
L9X(ipUCHMVHR16) . fe^iiO^S unitOAmpli Taq ^^^^W^SIO 

0 fii ®PCR RjBm^m^50/i [ (DM:m-cm^' . dA°cizi:mW(Dm 

QAVizXl^m. 55°C iCT 1 ^PbI. 72°C {c T 1 5^ Pel O 
;^;^30lHi^T^.^. ftm{C72''CiCT10:9-rB^-r >^ zL^- h Lfzo 
PGR ^)l£i^^l.5%^S!fe.'^T7yo -xyyP^ffll^TWSSL. Hindll 

1 ifocfcO'BamHI H-'MitL. ^LTL MV ^IJg o l> X (iHEF-VL-g /c 
{C. H liV Mit{col.>T(iHEF-VH-gr 1 {c^tL^tl^^o-^V^^'L 
/Co DNA mnm^(Dm. JEH-^DNA K^U^W^^DNA iflt^^t;:/ 
^XS K^^n€'nHEF-l. 24L-g /c 5^LKHEF-1. 24H-g r 1 i^^L 

/Co 

HUiS >^ 5 X i KHEF-1. 24L- g k J^tKHEF-1. 24H- g r I ib^ti^' 
^^Mi^^ =1 - K-r a $ljPlP^Hind I I I fe^ .i: BamH I {C 

<fc ^3 $IJ if n- <h L . cn'i^y^X^ K^^i5^-pUC 19® Hind III 
4oJ;CN*BamHI ^{4(CifAL. pUC19-l. 24L- g /c S. t>'pUC19-l. 

24H- grli^SL/Co 

/i:*5. -ttl^'tlO-zT^^i KpUC19-l. 24L- g /c X(ipUC19-l. 24H- 
g 7 1 ^^^-t ^i^^Mit. ^n-^ti. Escherichia coli DH5 a ( 
PUC19-1. 24L- g /c ) *5 J: a' Escherichia coli DH5 a (pUC19-l. 24H- 
grl ) tWL. ^ nenFERM BP-5646S.C;FERM BP-5644<i: L T . 

umis^mm^^^ji^iimmmm^pn c^^mo < (i-mm i tb i # 

3-^) {c^fiS;8^8^29B(c>^^^Xh ^ (c S o ^ S ^ ^It ^ tl 
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2. COS- 7 *E§a--© h 5 > X ^ i i> •> 3 > 

rJ^-^COS-T (ATCC CRL-1651 ) mU^Z^\^^XU.^LfZo HEF-1. 24 
L- g /c S.a'HEF-1. 24H- g r 1 ^Gene Pulser (BioRad^±M) ^ 

m^^-ZssLiy ^ h a L/ - •> 3 > J; 0 COS- 7 $BSa(C|l]^ff^K^^ L 
/Co #DNA ) PBS 4"! X 10' mfi^/ml CDO.Sml ©TU 

3-h{C5!jn;t. 1500 V. 25/z F 0^*{CT/-?/UX^-^x./Co 

(C T 1055- Pel O lEl Pal © 1^ . P ^ b O P - •> 3 > MS $ 

dUEUmmi^ (GIBCO ^±i^) 30 ml KljuA^tZo C O 2 > ^ ^ ^ - ^ 
-BNA120D (TABAl ^lU) cj^ tr 72^ Pal (D ^ > ^ ^ - •> 3 > © ^ . 

3 . FCM mm 

^ Ml. 24 in. (Din. mm KPMM 2 /^ffl US ^ ffl ^ FCM - 

Cy a - ^ -C by h'J-) m^-cn ^ fz. 4. 7 X 10^ fll® KPMM 2 m 
m (#fF tbil^^r^^S-t #r?fW7-236475) *PBS(-) H-i^'^Lfz'^ 
±te^ / 5 trCHMl. 2Atn.i^m^C0S- 7 ^ffl ±g « 50 1 :fe J; 6'^'FACS 
(2 % '^7 3^ !^ ifa . 0. 1 % T v'^fbi- h U -i? A^^PBS(-)) 
50//1 . tfciiSOO g/inl®*t0^ XtitHMl. 244n:^^ 5x^1 *5 O' 
FACS^«fS95/z 1 ^1m^. jY^i^T mf^^ y ^ V Lfzc 

3 > h n - yl/i L-T^p< ^tfcHMl. 24in:^*:^^C0S ^flgiS^fg^ft 
t)*}{C2 ;a g/ml<D^ ^ 5 SK2 ( S |^ #fF !±J 1^ ^ # W094-28159) 
50// 1 *5 ct ?>'FACS^^?g50// 1 > ^fz[tm^-^'^-^ijimi.2Mn.Wo:> 
ft^^OCSOO // g/mlC[)*t^^ X lgG2a/c (UPCIO) (CAPPELy:^ 
) 5 // 1 fccfc ?>'FACSM»?^95/z 1 <£rJ!lD^.P]1${C-i'>4=-a.^-hL 
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tzo FACSM1»f^-e^;^ L fc^. 25 // g/ml © F ITCaii ^'in: t h titi* 
(GAH ) (CAPPBLtt^) . * {ilO/z g/inl©FITC^fiir 4=^ln:^ X 
iti$: (GAM ) (Becton D i ck i nson^tM ) 100 n \ ^KiST 3 

0 ^Fal-r y ^ ^ ^- h L fco FACSiji^fgT^^ L /c^s 1 ml ©FA 
CSM^f^J-!^^ L. FACScanCBecton Di ckinsonttig) T^lfflflS©^ 

EI 1 {CTF^il «9 > 4^ ^ ^ itHMl. 24$T:^*:^^j!jn L /^jlfflflST ti. -^^ 

- ^ ti<^m^^ y V LtzZ ti)^ ^ ^ ^ iaHMl. 24tn[ t< 
KPMM 2 *ffl M i M ^ L C i 0^ ^j: ^ /c o C © C i =): «9 . ^ d 

-^y ^' Lfz cDNAti^ ^ XiiiHMl. 24!jT:#:© V ^I^^ - K L T l-^ ^ 

c i ?s IS $ n /c o 

5 . ^ p< V trCHMl. 24jn:#:^^^^CH0 ^fflBa^©^1i: 
1. 4^p<5HlIM^^^^-©|^^ 

mflSy^X^ KHEF-1. 24H- g 7 1 ^ $tj K ^ # P vu 1 4o J; D^" BamH I 
T;?i>fbL> BFl D ^ - -fc ct 0^"^ XtrCHMl. 24tn:^*H IIV 

n - K-r-SDNA ^ t.-*^ 2. 8kbp© ir it ^ 1. 55(!i£ii .-^ T n - X y 
l-^TltS^ L fco <^<:{::. DHFRite^ J; b hH M^^^I^^ 
=1- Ff-SiKK^^^trt hH il^^^^^ - DHFR- AE-RVh-PMlf 
(Hl^#l^ t±JM^r?flS-^W092/19759#M) {C-^ffl^nTl-^^^M^ 
^ rJ' -<&PvuIfe ckO'BamHI {C T >ft t" -5 C i (C J; ^9 P L/cl^6kbp 
©»fK-rt t^±ISDNA ^K-^#AL. 5tn:HMl. 24K^*:H ili^31< 

^ - DHFR-AE-HBF-1. 24H- g r 1 ^^^L/Co 

5titHM1.24trL^^^^i^^l^^^t3:f--5 Pvul-e?^ll: L 
'Cm.m'^K LfcSrJiE^^^^ ^ -HEF-1. 24L- g /c J: a' DHFR-AE- 
HBF-1. 24H- grl ^^U^ l>D/-f^l^-V3>ji«Cj;'5 MiE i |nia ( 
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BuSBCOS-7 ilBBS'^® h5 VX^x^ -> a >) ®^#T-e|nj^{-CHO 
i^fflSaDXBll (Medical Research Council Collaboration Center ct 

3. MTXJCcfc -5 it^E^itliS 

a^^^AL/cCHO *ffl§a(i500 //g/inl®G418 (GIBCO-BRL tt^) 

?^ (GIBCO-BRL tiM) 4" L IIfcJ:r/H ill^ ^ ^ iJ' - ;i>^ * # 
A ^ n/cCHO ffllia® <^*^'^??'^" ^ X "ttlih^M^i] Lfzo ±tB 
^ftfS^' 10 nM ®MTX (Sigma liM) ^ ft] ^ . i^MLfz^xn-y 

20/z g/inl©4- ^ ^ trCi^^i^^J^^^^^ ^ a - >#8-13 

HMl. 24tn:^*^^CH0 IfflflS^. ±^«fech LTSSIr - ^' a ^ >J > :7 U - if 
^ fi^ '^7 •> jfil « (GIBCO-BRL ?±ilJ) #W Iscove's Modified Dulbecc 
o' s Medium (GIBCO-BRL ^tM) ^ffli-^^ ^ ^ M flS ^ ft S S Verax 
system 20 (CELLEX BIOSCIENCE Inc.iiM) T SOB ra^il-^^tft L 

o 

^«MIJ^^13. 20. 23. 263^CK30B g {ClgS?^^|5li|X L. ^JPffij^ 
^ -y h SARTOBRAN (Sartorius ti:^) ^ffl^^^T'S 

ilLfc^. trL^*;^»^3i i> X 7^ AAf i-Prep System ( B * •> 
i^) 4oJ:U=Super Protein A column (bed volume : 100 ml > B 

LTPBS(-). ^ttJM^f^iLTC.lM ^:r.>^^hU'i7AM»fS( 
pH3 ) ^^rffll^T^p' 5titHM1.24tn:{*^T -7 ^ -::-7^ ^ -ffi^ L/io ^ 
lis ® 5^ it {C 1 M Tris-HCl (pH8. 0 ) ^^JtJP LX. pH7. 4 {iT5.\Z 
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m^Ltzo tiii^mmit. 2 s 0 nmcDm.itm'^mi^L. 1 mg/mi ^1. 

350Di LXWtiiLtZo 

#%^J 7 . ^ y 5 jytHMl. 24in:#:g)yS'fe?R'J^ 

1. m^m.mm^(Dm^ 

1-1. f:^ >':^f^titHMl. 24in:f*:® fP^ 

^ 'i? XtrCHMl. 24 K^^^O.l M mmmmmmTA mg/ml {Cf^f^L 
fc^s 50 mg/mlCD Biot in-N- hydroxy succinimideCEY LABS Inc. 
4 //I ^-^UiL. ^za-e3 Bt Ph^ R IS $ -y: o 0.2 M ^' 

^•ti-. PD-10 7^7 ^ A (Pharmacia Biotech tti^) ^ ffl (. ^ T f :^ 5^ > 
'ft I gG ® 5^ ^ L /c o 

1-2. ^^PlSygttcDffliJ^ 

H"^ ^ V XlitHMl. 24!n:i*; ct b 

J^*BiS1*WISHMSa (ATCC CCL 25 ) ^ ffl l> Ce 1 1 -EL I SAT It o o 
Cell-ELISA 7^ L/ - h {i^O J: -9 {C L TPK L /Co 96y^:/L/-h{S 
10% i^fl^i^lfliyt^^W^ RPMI 1640^tiil{C J; 0 4 X 10= ilfflSa/ml 

izmmt tz\fiis]immmmm.ioo ui ^m^. —m.mmLtz'i^. pbsc 

- 2 lU^^f^mO. 1 % J\y ^ JVT Jlv" \i V (-^ 3 r- X ^ ^ti^) 

{c T @ ^ L o 

HMl. 2m Xin:HMl. 24in[ i*: ^ Pg # IR L T ^ {C 50 ;tz 

1 tia^. |lj^{c2 /z g/mlO t';^ f- y^^lSs-^ 't' ^ irtHMl. 24in:^*50xz 1 

+ •> ^--ir'^liX h L/^ h T t' > (DAKOttM) ^AP;t/Co ^ 
MfCT 1 i ^ - •> 3 > L/c^^y^ L> SK^?S^Snx.-f 

^^^^^-v^a^oa. 6N©ft^50Jt/lT•S:^&^^^±^^J:^ MI CROP 
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LATE READER Model 3550 (Bio-Rad ^^l^T490 nm-CCD^it 

# % ^) 8 . ifimi.24^i^<Dk\)CCmi±(^M^ 
ADCC (Antibody-dependent Cellular Cytotoxicity) Stt^i'J^ 
{^Current protocols in Immunology, Chapter 7. Immunologic st 
udies in humans. Editor. John E, Coligan et al, , John Wiley 
& Sons. Inc., 1 993© :^ /± {C t^fe o o 

1. :x.y ^ ^ 9 -mu(Dmn 

^S^Afc^J: 0'^^tt#flM-€ #®*t^lfil feet O^'-i-Mcfc «9 ItM^t^D 

5l5tiifil*> J: S/'l-t!! {c^acDPBS(-)^iin^. Ficoll (Pharmacia 1±M 
) - Conrey in-m.mi-im.l) Ot« 1.077 ) {C^HL. 400 g -e30 
^f^M't-Lfzo L. 10« ■> !^ lla (Witaker 

^) ^^t;RPMI1640 (Sigma ttM) 2 [hI i^jfe ^ . In] « ?g Tr i^ffl flS 
WLi3<^ X 10 VmHC /j: ^ J; -9 fCpM L fco 

2. ^6^$Kfla®P^ 

b h #iSMJIfflSa^*RPMl 8226 (ATCC CCL 155)^0. ImCi© " Cr-sod 
ium chromatet i *5'{C10X ^'yl^'RM.m (Witaker %±m ^^irRF 
M 11640 (Sigma ^iM) 4^ T 37''C {C T 6055- ^ y^-i^-h-TSCiJC 
cl: «9 Sfcl+tt^lS L /lo JJctttt^^©^. iiifflSS^Hanks balanced sal 
t solution (BBSS) ■r3|lj25fe^L. 2 x 10 Vml {C ^ gl L o 

3. ADCCT-y-l?-r 

96'^7Ji;l/U iSyu- h (Corning ?±M) Sj(tt tt^li L 2 x 10 



3 3 



. wo 99/18212 PCT/JP98/04469 

Wmi(Dm^mi^'S:5o u I T 7 >f - 7^ ^ - ffi ^ {c cfc -o X ?f n 

1 /z g/ml©^ ^ 5 iaHMl. 24K#:. ^ '^7 X in) H M 1. 24tit#:. ^ l^Wi 
n > h p - 71/ t K IgGl (Serotec t±M) 50// 1 ilD;^. 4 °CT 1555- Pal 

if mm^mLtzo ^om. ^ ^7 -mm. (e) 

tm&^mm (T ) CDit (E:T ) ^ 0:K :5:K 20 : 1 X 50 : 1 ch L 

100 u 1 <D±m'^ to. i1 y^ii^ - (ARC361. Aloka 

PJSffl{C(il %NP-40 (BRL 1±M) ^fflV^/co IfflSai^SStt (%) 
« (A-C ) / (B-C ) xlOOtrst^ L /;o '^cffcA (i i*: # ffi T 4o ^ 
-C^M$ tlfcijtl^^tt (cpm ) . B {iNP-40 J; «9 M ^ tl iifc tt 
yg-tt (cpm ) Ciitn:^*:^^ t ^"^ft^SO'^'^i^lli^ n/cSfcIt 

(cpm ) ^Tf^^o 

24irL^^^in L /c^^. E:T ih O ± # fC tife ^ffl flS |^ ^ ^ 1± ±# L 
C i e> . C ® ^ ^ 5 iiHMl. 24irL#:;6^ADCCjg'tt^ C i 

$n/co ^i^fc. xtitH Ml. 24irL^2^^^tra LT t),iaflap*Wig't± 

ADCCygtt^f#-5 /ci6{c(i h h Irt^* O Fc^ :^ S T ^> C i 
^ ^ n o 

#%^J 9 . M^^b h^HM1.24jn:^g>j^M 
1. ^^^t h!n:HM1.24t)T:<*:VfI«0|5tt 
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oT. vt; XtJfcHMl. 24$t#:© L ^gS.D'H|g© V^I^Ic^. Protein 
Data Bank ^ m^^xmit^^mm ^ ^ ir CD!^^in.i^(D V $M 

i^tit^ LtZo 

IV (HSGIV ) <D:n >-*)-:^mniZ-mhmULX^lO . 66.4% 
(D^m^^^^^^-t ho —yj. HSGK HSGII J^O'HSG III iti^tl^' 
tL56.9%. 55. 8%S.a'61. 5%®^g|Rjt4^^ L fco 

^'i^ XirLH Ml. 24$t:^*:© L ii V Igc {i K ^ t hJa^LllV^i^i 
©it«^{Cfcl^T> b h L mv y r Jl^ - I O-o-r*) S t 

hLIIVM^RBI {C67.0%O^i(nltt^^LfCo IaEoT. #^^th 

^ ffl L o 

o C®^<- 3 >IC:fcl^T(i. t h FRli|?t«fife t h CAMPATH-lH^n:^ 
c^" {C^^a-^ -5 REI {CS<FR (Riechmann, L. ^> . Nature 322, 21-2 

5, ( 1988) ^mm. mm'wmiim(^mn^wQ2-i975Qicmm<Dnm 

^ t h PM- 1 © L $1 V M ^ ® /< - 3 > a (C 1 n ^ PR) i Inj — T- 
0> -eUT^-^XCDR ^ Xin: H M 1. 24irL^CD L M V * <^CD 
R tm— t LfZo 

3 >-tr 7.nzni^M i>m.u lx^ lo . 54. 7%®ffiinji4^<#^^ ^ 

o HSGII S.a'HSGIIIch {i^n^tl34. 6%S.?>'48. l%©^a!Sltt 

^^Lfco ^'i7Xtn:HM1.24iJTC^*:®HlIVfI^(i@t^® t hin:^=i^H 
^ V i ®it^{^*5n^T. FRl *^iiFR3 tXii. h hHllV^I^ 
cDifT^'^r/U — ^1® — o-Tr^-St htrC^^HGS OHM VM^ (Rechav 
i, G. ih. Proc. Nat. Acad. Sci. USA 80, 855-859 ) 
{KLTfc«9. -e©ffi|Sl#{i67. 3%-t?* o /Co 
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Z(Dfzi6. t htfiWliGZ <DFR^. t h trt H M 1. 24in: ® H 

b5t#:HG3 <DFM © T ^ 7 MSE^iJ (ilB^E $ tlT l.^ /c * {C , ^E] 
FR4 izmtXit^'t^ XtfiHMl.24trii^(DHm(DFM cb * ffi III 

tt^^^k htn:#:JH6 (Ravetch, J. V. . Cell, 27. 583-591 ) 
CDFR4 O T ^ y ^ge^ij^ffl fco JH6 O FR4 (i — o O T ^ ^ ^ ^ 1^ 
l^Tv XtitH M 1. 24!n:i2^© HM©FR4 tm — o:>ri y^lEM^W 

*5l^T. b h FRl ^<DSO&^ b hFRS 4^©7m®T^ y^^T 
'!7 xtaHMl. 2mWC0T i J m t m — t L fz &L^\- . FRl FR3 ^ 

T-tib h HG3 ^DFRl FR3 tm — X^lQ. -eUTCDR (i "7 't? X irC 

H Ml. 24!iT:#:® HM V^ii^cfnoCDR i IS) — i L f c o 

2. S^^b htrLHM1.24in:#:LliVM^<^f'P$3 

S=^^b h ifCHMl. 24trL^* L 11^. PCR {C J; ^ CDR f =7 V ^ > 
^'{C J: i9 fFM L/Co C 0:^^i^El 4 {C:^x(:fi^{;i:^t-o b h$t^*:REl 
S^OFR^^t" ^ b h iJiHMl. 24tn:#: a ^ a ) ©fP^ 

CD/ca6!C8i@©FCR :/^>r^-^i^fflL/-Co :$'i.SP7°5-r^-A (IS 
?|J#^ : 69) (iS^'J#-^ : 70) U . HEF ^ 31 ^ ^ ^ - HEF-VL 

-g /c © DNA lE^iJ i ^ W 7" U ^ X f ^ =): 9 ISft ^ n /I o 

CDR - -7 7^ ^ V-LIS (@£^IJS-^ : 71) . L2S ( 

iB^iJ#-§- : 72) SlD'LSS (Se^J#-^ : 73) (i-tr>XDNA lE^iJ^^L 
. -^tLTCDR -^'5^7^^>^/y5-r-7-LlA (iH?iJ#-l- : 74) . 
L2A (E^iJH-^ : 75) S.O'L3A : 76) {iT>'^--b>X 

DNA Ifi^iJ^W L-e LT^ n-eny^ -r ^- LIS . L2S S.C/L3S O 5 
' -5|5^©DNA ifi^J § ^i^s^DNA SS^U (20~23bp) ^ W 

o 
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m — PCR SPgfC fcl,^T 4 oCDSfCA-LlA . L1S-L2A > L2S-L3A > 
S.O'L3S-H ^^T^'^^ ^LT^PCR ^^m^m^LfZo :^-PCR *^^> 
CD 4 o CD PGR ^J^m^^tl^ S ^^^COffiffi-f^fC J; T -y^ ^ ^ 
fz (ai^#fF{±Jlil'ijM#-^W092-19759#M) o i^^ . ^i- S|5 ^ 5 
- ARD:"H^ftlx.T. S^fiJth hin:HML24tn;{J^LiiVfI^^=3- F 
^'S^:gDNA ^m^Ltz (^2 PGR ) o frjlSPCR {C^n^T^i. t h 
in:-f*:REl *^ © FR{C g < S^i^K t h 0NS-M21 ifii^ L mv $ni^'< - 
Bya^^-h'-t^^'y^i KHEF-RVL-M21a (SI^#s1^f±lil^r?S# 
^W095-14041<£r#M) ^ ch L T ffl o 

H — PGR g:P§{Cfcl.^-r{i. 10 mM Tri-HGl (pH8.3 ) ^ 50 m.M KG 
1 . 0. ImM dNTPs . 1. 5 mM MgGl.. 100 ng®I^MDNA . 100 pmole 
^ ^ 5 uOAmpli Taq ^^WT'SOPGR m^^'^M 
K^fZo ^PCR ^ ^ - >^ii50/i 1 L /Co «1S7]{l94°CT-^ 

ttL/c^. 94°C{CT 1 ^^-PbI. SS^CfcT 1 ^rB^5^a'72°C{CT 1 
SJtJ-^t ^ v'L'^ff ^^i^l2V {CT 1055- Pal - h Lfic 

PGR ^f^m^-ll^ (215bp ) . L1S-L2A (98bp) . L2S-L3A (14 
Obp ) S.C/L3S-H (151bp ) ^1.5 % i&m ,^7 xn - 7. Y ^ m 
TftML> ^-PGR -eT-y-{r>yU L fz o ^"PCR iZ^i^XU. 1 
// g — PGR (D±f$.^. uOAmpli Taq ^^W1"'5)98/i 

1 CDPGR S^i^^s 94°C{C-r 2 ^^PbI. 55ViZX 2 ^ri\RV^12XlZX 

2 2 -*r ^ ^ Jl' ^ > ^ ^ < - h L . -eUT^J-lOO pinole (D ^ 
^^■f 3 ^ -7 - (AS.iLKH) ^IjU^fZo PGR ^i--7'^50/zl (DM. 

i^xm.^'. ^ LXmt^tm — <D^ii^X30'^ ^ Ji^<DPCR ^'n-^fzo 

H-PCR cfc ^ ^ L: /c516bp ODNA »fM-^1.5 % {£14,'^ T o - 
xy;l/T»ML. BainHI S.O'HindIII xm\tL. |#<^n/cDNA 
<£rHEF ^m.^^ ^ -HEF-VL-gAC {C ^ n - - > i^'' L o DNA K^m^ 
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=1 - F^SDNA mi^'^^t:^ ^ X ^ F<&HEF-RVLa-AHM-g/c t^^L 
tzo KHEF-RVLa-AHM-g/c {C^^n-S L M V^I^® T ^ y 

H^^b htn:HM1.24tn:#:Lli VM^CD^<- a > b ^ . PGR ^ffl 

: 77) *>J:0fFTY-2 : 78) « . 7 l{i O :7 ^ ^ T 5 

-f'yT.l KHEF-RVLa-AHM-g/c ^ilS i L. ± IB ^ ^ ^ - ^ ffl 
TitfiL/c^. L. BamHI :fo J: D'H i nd 1 1 1 T/i^h 

L. nc^ntzMh ^jt^HEF ^ -HEF-VL-g/c {C ^ a > 

^'L. y^Xi KHEF-RVLb-AHM-g/c ^?#fCo * 7" ^ X i KHEF-RVLb 

-AHM-g/c {c^^na LiivM^® T ^ y ^@e^ij*5 J: o'iigie^'j^ifi 

3. ^:^^b hin:HM1.24|rL^Hli VfIi|KcD{^^ 

3-1. h h KHMl. 24in:i*:HII V 3 > a - e®fF 

#«^t h JiiHMl. 24in:#:HIS V^I^^ 13 - Kt-^DNA ^ ® # tc 
LTlSitLfCo t hiJt{$HG3 ©FRl ~3 *3 J: t hin:l*JH6 cD FR4 
^ =1 - F^-SDNA lE^iJ^s XiitHMl. 24$t^*:HM VMi^®CDR <^ 

3 - F-r S DNA le^ij i o fx ^ C i cfc 0 . t h KHMl. 24irL 

<^HIIVM^^=3- Ff ^^^DNA ^^ft-L/Co 

z.<Dmk ttn<D^n^'n^ ' -m'BLXJZ' -{iij(cHindiii 

^.l^^a/'Kozak n >-{r y-9-Xie^JS.C/BainHI m.^W> / ^ ^ ^ 
X F - ie ^iJ ^ M in t T . HEF ^ SI ^ ^ ^ - {C # A -e ^ J: -5 L 

C -5 L T |g it L DNA ^ 4 <@ ^ U 7 U ^ ^ F {C 55- it > 
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_ ^ -^^)f L/Co 4 'J ^ Kie?iJRVHl~RVH4^@e^iJ 

: 79-- 82 {C^ -To Z.n^o:)y)r^)^^^]^^f- K{ill9 —144 1^ 
SOg^^WL. 25~26bp® yfI^^W^'2>o ^ U 7 

^ F®rt(DRVH2 (SSTiJS-^ : 80) . RVH4 (ae^?tJ#-§- : 82) [t 

■tr y XDNA Se^iJ<£rW L> -e LTft!l®RVHl (@e?ij#-^ : 79) . RVH3 ( 
i2^iJ#^ : 81) (iT >^-lr >;^DNA SSfiJ^W^^o Ztl^h A m<D^ 

EI 5 #M) o 

100 ng-f' o CD 4 ® CD :^ U 3" ? ^ U ?r K S. 5 u ® Amp 1 i Taq ^ 
^"^-r \ ©PGR 94°C (^T 2 ^Fa1CD*^:?JO^tt^^^^ 

. QAViZ-C 2 55°C tCT 2 53-rH^S.t/72''C {CT 2 5^PB^^D*^ i^^a 

2 if ^ ^ ypCD -r > ^ ^- •> 3 >^^T o fco 100 pmole -f oORHPl 
(ie^fj#-^ : 83) S.O'RHP2 : 84) ^ ^J'i- SI? ^ v - i L 

X-^1JDLtzm. PGR i - T^'^SO// 1 ©ife^i-eSl-K ^LT94"C{C 
T 1 ^tt^O^. 94°C{CT 1 55°C{CT 1 ^Pb1S.O' 

72°C {C T 1 35- Fal ® 38-9- ^ ^ a > ^ L T i:^ 72°C {rriO^e^ fa^ 

438bp ®DNA % iSSI T ^' a - X ;!/ ^ ffl T M L 

. Hindlll J^LKBamHI lcJ:K)mitL. ^LXilkizM? 
HBF-VH-grl (C D -- y ^' L /-Co DNA iELV^H«i 
V ^I^CD T ^ y MlE^i]^ =1 - K-r -i) DNA WrJ^^^tS'f^:^^ K^HE 
F-RVHa-AHM-g7 1 i^^L/c.o :^ ^ ^ X ^ K HEF-RVHa-AHM-g r 1 

TJs o 
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'J >i^^m-t ^ ^ -5 {ci^Ht L/cBs cmmm^ •. ss) *5J:o'ba (le^j 

: 86) ^ffll^s ^5 X ^ KHEF-RVHa-AHM-g r 1 <&^MDNA t L 
PCR ^{C J; <9 itilS L. ^ X ^ K HEF-RVHb-AHM-g r 1 ^%tZo 
F HEF-RVHb-AHM-g r 1 # t n ^ H II V © T ^ y ^ 

V tC^M-r J: 9 {CiSIt L fcCS (@S^iJ#^ : 87) ^^O^Zk (le^iJ 
: 88) ^ffl l^. 5 X ^ FHEF-RVHa-AHM-g r 1 ^^MDNA <!; L 
PGR ^ fc J; *) l^ips L . KHEF-RVHc-AHM-g r 1 ^ttfco 

KHEF-RVHc-AHM-g r 1 # * S H li V ® T i y ^ 

/< - 3 > d {i . m y 5 ^ - i: L T 66{i ® T ^' - > U 

Be?ij§-^ : 89) fect^DA (lE^iJS-^ : 90) ^ffll^. y^Xi KHEF- 
RVHa-AHM-g r 1 ^^MDNA iLT^^X^ KHEF-RVHd-AHM-g 7 1 ^ 
It /Co 2^-:^5X^ KHEF-RVHd-AHM-g r 1 {c ^ ^ n H 1:1 V ® T 

/N-v'a^eti. ^MJ^y^-r^-iLT 67{i © U > T 5 ^ 

> {c. 69&© y^^^^y^o^n-ri/yjz^M^^ct^J-ISti-L/cES ( 

@e^J#^ : 91) J: O'EA (iS?iJ#-^ : 92) ^^X^ KHEF- 

RVHa-AHM-g y 1 ^mm.mk tLTitipsL. y^Xi KHEF-RVHe-AHM 
-grl ^m/Co *y5X^ KHEF-RVHe-AHM-g r 1 {C^ttl^HMV 

o 

3-2. Hii^WyU -y KVM^Oi'^M 

HIM^^'f f U «y K Vfl^^ 2 LfZo 1 o(tFRl i FR2 CD T 

4 0 
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^ y ^Be^J:6Wi' X in: H Ml. 24 ta S 5fe -e * «9 . FR3 i FR4 <D T 
^ J WiW.nt<'^%lSL t h tnlH Ml. 24tn:^;*: O H II V ^I^O ^< - >^ 3 > 
aS*i^«fS^'!7X- t h/N-r-:^U >y KtrCHMl. 24i^:^*. *j O 1 o 
«FR1 i FR2 ©T ^ y ^ie3?ij:*<^1«^ t hlaHMl. 24tn:i*® HM V 
^liic©^<- 3 > a fiJ^T?* 0 s FR3 i FR4 ® T ^ 7 ^ie^iJ*W't7 
XStH Ml. 24tn:#;S* t b h • X U KiiiH M 1. 24 

^W^^^. CDR M^CDT i y ^ie^iJ(i-r'<T^'^7 XtJtHMl. 24$n: 

S 5fe o 

2 a© HII/^-r y U «v K VM^WPCR J: «9 fp^ L/Co Z. (D-Jj 
m^^m GIBL-Cfl {c^i^fi^ {CTFf-o 2 HM/^ ^ y 'J >y K V ^I^fF 
M®fci6{c4«0:^5'f-^-^{^fflL/ic ^ ^ - 3^ (iS^'J 

: 93) h (ie5^ij#-^ : 94) . HEF il^^ ^ ^ -HEF-VH-g 

r 1 ® DNA le^ij t / w y u ^' X -r ^ <t 9 ^ It $ n /c o nm^^^ 

-f \) y K M 7" 5 -r ^ - HYS ( IS ^iJ # : 95) (i -fe > X DNA @E JiJ ^ 
W L . H M ^ W r U >y K :/ ^ -7 - HYA ( Se^U # •• 96) « T > ^ 
•fe > X DNA ^ W L ^ L T ;<>n^ C ffl ^i: DNA le^U i ^i: J: eJ- 
IS it $ o 

FRl > FR2 (DT I J ^ifiJiJ^W XitH Ml. 24ln: * T *) <9 > 
-FR3 cl:FR4 ©T i 7 ^ia^iJ:O^SM^ t h trC H M 1. 24tn: ^4^: © H il V 
CD /< - v> 3 > a S * i ^ci -5 H li U ¥ W %^m<D ^m.<D fzib 

^ — PGR ^Pg{C*jl,>T X ^ K HEF-1.24H-gr 1 ^^Mi L 
^SP y ^ ^ - a i H II ^^ -r U -y K ^ ^ v - HYA ^ ffl ^,^ PGR 
•Zf'p 7.^ KHEF-ltVHa-AHM-g r 1 ^ ^ ^ i L H 11 U >y Y -f 

5-f-7-HYS (S£7iJ#-^ : 95) i 5 ^ - h (ie^J#-f-:94 

) ^m'^^fzvz^ ^Vr\<^. -euT^pcR m.m'^mmii^fzo m — pgr t-^ 

^® 2 o©FGR ^^^^-en S^*©ffiffl'[4{C T «y 4r > U $ 
•yr/c (S^#^tli^^^#-tW092-19759#fiPJ o 

4 1 
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'^iz. nni^'y ^ -7- a (@£?iJ#-t : 93) JtO' h (Se^J#^ : 94 
) <&*ra^T. FRl tFR2 (DT i y mW.n^^^ y^tjiH Ml. 2mi^^ 
^-^'^K) . FR3 i FR4 ©T ^ y mmm^<nmf& t MitH mi. 24tn:f*: 

0 H II V fl^O - 3 > a i ^ t ^'S S H ii/N ^ 'J >y K V 

FRl iFR2 <DT i 7 ^Ifi^iJ t h tn[ H M 1. 24in:#: ® H ^ V 

^I^©/<- 'J 3 > a ^^-^^ ^ (0 . FR3 FR4 © T ^ ^ M IS ;^»^ 
XMH Ml. 244n:i2f:S* i T^j: -5 HM^N U y K V M^^© IS © /c i6 
(C. ^ — PCR g:Pi{C:fcO^T^ V ;^ ^ FHEF-RVHa-AHM-g r l ^m^t 
L ^ a5 y V ^ -7 - a t H II ^^ ^ U -y K ^ 5 ^ - HYA ^ ffl PC 
R cbs ^5 X ~ K HBF-1.24H-gr 1 ^mMt LHiM^^^ ^ U -y K "7° 

^-r^-HYs i^^y^ V- h ^ffli.^/cPCR ^^f^'^> ^lt^pc 

R ^i^^fflML/Co ^ — PGR *M^©2o©PCR ^tl^^W 
©ffiltttfc J: ^ T -y -tr >y U $ -l± /c ( ffl i^#fF fcti ^I^i^ T^fl #-^W092-l 
9759#M) o 

d^K. ^ ^ - a h ^Snx-T. FRl i FR2 ©T ^ 7 ^ 

IS ^IJ W ^ ^ t h $1 H M 1. 24trL ^^ © H II V ^ © ^< - 3 > a S 3^ 
i9 s FR3 (hFR4 © T i 7 ® IB ^ij ;6W X irC H M 1. 24 

1 ns: ^ H II /N ^ y >J >y K V ^ 3 - K -r ^ ^ S DNA ^ ^ " PGR S 

m— PGR . PGR mmo^nw.. r-y n— pgr . R^'HEF 

^^'^ ^ ^ -HEF-VH-g r 1 '^© ^ n > ^©:^}£{imfe^J 9. ^ 
V HM1.24tn:^*LMVfI^©f'^Mfci^-^>^^{cm i:/Co 
DNA gejij^^©^. FRl t FR2 © T i y ^SS^"J36W -^7 XiitH M 1. 
24iiT:^*:fe5^-^*> i9 . FR3 t FR4 <DT I J ^ie^J*<S«SSc t h tn] H M 
1. 24tn:#: © H II V ©/<-:> a > a ^ ^ t U ^Vim^^ ^ ^ -J K 
VM^©iE L V^T i y ^E^iJ^ - Ff ^DNA mn^^ts^'p X i 
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K^HBF-MH-RVH-AHM-gr 1 t^^Lfio ^ ^ X ^ F HEF-MH-RVH-A 

HM-gr 1 {c^^ns Hii vM^® T ^ J mmn:sLV^m.&mn=^^n 

: Qli^m-to tfz. FRl <hFR2 (D T i 7 ^le^J t h in; 

HMl.ZmWtimV fim,<^^<- a > a S*-e*> to . FR3 t FR4 (D 
T I J mW.ni}<^^ Xin:#:H M 1. 24 JfC^: 6 * i ''i: ^ H il ^ ^ U 

K^HEF-HM-RVH-AHM-g r 1 t^^LfZo ^ ^ X i KHEF-HM-R 
VH-AHM-grl C n-S HIi Vfl^OT ^ y ^ie?iJS:0'l^»E?iJ 

3-3. nmrSi h h KHMl. 24in:ft:HI:i V^I^^<- 'J b y i ^ r (D ^ 

m 

ll^fiic t hirtHMl. 24trLi*:Hii Vm^O^^-^'- 3 > f . g. h, 
i. j. k.. 1> m. n. o. p. q> r^^aT^ct^fCLTfpM 
L fzo 

•J > {c. 78^i ® U > 7J)< T ^ - > «c ^ M t- ^ J; 9 IS ft L FS ( le 
^IJS-^ : 102 ) ct U^'FA (1S^|J#-1- : 103 ) ^ffl ^ "5 X = KHE 
F-RVHe-AHM-gr 1 ^^MDNA <h L T . PGR (C J; «9 it L ^ 7" 5 X 
i KHEF-RVHf-AHM-g r 1 ^UfZo 3^ ^ 5 X ^ K HEF-RVHf -AHM-g r 1 

^< - 3 > g > ^ M m 5 -r - i L T 4014 (DT ^ - yii<T )V 
> [zU^-t^ ^ o i-ISit L /cGS (ie^J#-t : 104 ) J; O'GA ( 
Se^iJ#-^ : 105 ) ^5Xi KHEF-RVHa-AHM-gr 1 ^i^MDN 

A iLTitifsL. -f^^l KHEF-RVHg-AHM-gr 1 "^UfZo i^zT 3 7. 
I FHEF-RVHg-AHM-gr 1 # t tl H IS V ^ ^ CD T ^ y 1? Ifi JiJ *5 J: 
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/<- 3 > h {i> -7- t LTFS (ie^iJ#^ : 102 ) 

feJ:?>'FA (ie?ij#-^ : 103 ) ^m^^. y^X^ KHEF-RVHb-AHM-g r 
1 ^l^MDNA t L r ii ifi L . 7* ^ X ^ FHEF-RVHh-AHM-g r 1 ^ ^ 
o X = KHEF-RVHh-AHM-gr 1 (-•^^n'SHIIVM^OT^y 

^ ^ > , 84fi[® -fe U >;{><7i — ;l/T5— yjC^^-^-Sct-^f-lStt- 
L/lIS (iB^lJ#-f- : 106 ) *5J:0'IA : 107 ) ^m^'. ^ 
KHEF-RVHh-AHM-g r 1 ^ M D N A i L T it *i L . ^^X^ 
KHEF-RVHi-AHM-gr 1 ^W-tZo ^ 5 X i KHBF-RVHi -AHM-g r 1 tc 
tli, HM VM^OT ^ y Mie^iJ^o J:C/itSiS^'J^i£^iJ#-t : 31 

^<-X3>j{i. ^MUT/^-f-T-iLT 66{i ® T ^' - > U 
y tC^M-r ^ ct 9 {CIS It L fzJS (ie^ij#-f- : 108 ) i JA (iS^iJ# 
-^:109) ^ffll^^ ■T'^X^ KHEF-RVHf-AHM-g r 1 ^WMMk t L 
xm^L. -/^Xl FHEF-RVHj-AHM-g r 1 ^ntzo y 5 X ^ KHB 
F-RVHj-AHM-g r 1 HIi V^I^OT ^ 7 ^ K ^ij *J J: 0^" » 

SE^iJ ^@5^iJ#-^ : 33{C^^o 

i yjc^M^a <i: 9 {cISit L/;KS (le^iJS-^ : 110 ) fcci:?^' 
KA : 111 ) ^ffll.^. -fy X K HEF-RVHh-AHM-g r 1 

MDNA <!: L T ii ifl L > 7° 5 X ^ KHEF-RVHk-AHM-g r 1 ^ l# o ^f: y 

KHEF-RVHk-AHM-g r 1 {C ^ ^ n ^ H M V T i 7 ^@2?»J 

i^ju^i > {c . 82B {4 © -fe u > -< y o •> > {c ^ M ^ ct 9 IS 
sf LtzlS (lE5^iJ#-f- : 112 ) *5 d: O'LA (lE^ijS-^ : 113 ) ^ffi l^. 
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y^X^ KHEF-RVHh-AHM-g r 1 ^ilMDNA tLX^^L. 5 X ^ 
KHEF-RVHl-AHM-g r 1 ^'MtZo i^-f 3 7. I KHBF-RVHl -AHM-g r 1 (C 

{C 7[\ o 

^J' = > {3 . 82b iiL(D-\z V yi3<^yu-< > IZ ^ 87{4 (O h U :t — 
>7b<-^ <) ct -3 {cl^tt L fiMS : 114 ) iMA ( 

@E^iJ#-f- : 115 ) T'-^X^ KHBF-RVHh-AHM-g r 1 ^^MDN 

A i L T ifi L . y^Xi KHEF-RVHm-AHM-g r 1 ^^t/^o 7" ^ X 
= KHEF-RVHm-AHM-g r 1 «c ^ t tl -2. H il V O T i y ^lE^iJ *5 J: 
D^' » le ^IJ ^ le ^IJ # : 39{C^f o 

3 yn{i. ^mm.:/ 3 ^ -7 - t Li:s2E i<L (d > -( y 

a iy > iZ^m-r ?> X ^ izt&n L fzNS (@e^ij#-^ : 116 ) *5ct O'NA 
(le^iJS-t : 117 ) ^m^'. y^X^ KHEF-RVHh-AHM-g rl ^mW. 
DNA iLT7°^Xi KHEF-RVHn-AHM-g 7 1 ^ ft o 3^ ^ ^ X i KHE 
F-RVHn-AHM-g 7 1 C ^ t ^ H M V ^ © T ^ 7 ^ @e ^ij :fe ct ig S 

y<- i? 3 > o ii\ mmm-f 3 ^ -7 - t LT87fe© h U - > -ir 
U > {C^Mt- J: ^ {CiSit L fzOS : 118 ) ^ =t C/OA (IS 

^iJH-^ : 119 ) 7°5Xi KHEF-RVHh-AHM-g 7 1 ^i^MDNA 

iLTT'^X? KHEF-RVHo-AHM-g 7 1 ^ # o :^ :/ 5 X ^ KHEF-RV 
Ho-AHM-g7 1 {C^^'tL-S HIi VM^CDT ^ 7 ^ MB ^ij *J cfc 0^' ^ S @e ^ij 

3 y V it. ^mm.-:/^ -r V - i LT78{i©^< U >*^T -7 - 
VtC^S-r-S cfc -5 {ClSH- L/cPS : 120 ) 4o J:a'PA 

: 121 ) X ^ KHEF-RVHa-AHM-g 7 1 ^ilMDNA <h 

LT. PCRiSJCj^DitiPiL. y^X^ KHEF-RVHp-AHM-g7 1 ^t 
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0 KHEF-RVHp-AHM-g r 1 ^ t tL^ H 11 V O T ^ 7 

/<- 3 > q (i. mmmzf^ -7- i LT75{i© h >*<-fe 
U >{C^^f ^ .t o IzmttLtzQS (ie^ij#-^ : 122 ) J:C/QA (IS 
^IJ#-^ : 123 ) ^ffllK -fp X i FHEF-RVHa-AHM-g r 1 ^f^MDNA 

1 LT. PGR J: «9 lili L. -f ^ 7. x FHEF-RVHq-AHM-g r 1 

/Co KHEF-RVHq-AHM-g r 1 ^ ^ 6 H 0 V © T ^ 

/<- 3 > r {i. -7- i LTCS (le^iJS-^ : 87) 

J: Z>CA : 88) X ^ K HEF-RVHp-AHM-g r 1 <£• 

ilSDNA tLX. PGR ct «9 it lis L . ^ X ^ K HEF-RVHr-AHM-g 

7l ^m-fzo 2^7°5X = F HEF-RVHr-AHM-g 7 1 # t n ^ H II V M 

^ CD T ^ y ^ @e ^ij :fo <i; a' 1^ a le ^ le § : 49 :^ ^ o 

flitS-. HUlBT'^X ^ KHEF-RVLa-AHM-g/c 5LD^HEF-RVHr-AHM-gr 1 

a'BamHI {Ci:«9$iJIS^>i-<i:L. cn'?>^y^X~ F^^^-pUC19 
©Hindi! 1 fcJ;0'BamHI g|?{ii{CifAL/Co -^rn-e'^cD-y^X^ F(i 
pUC19-RVLa-AHM-g/c S. a' pUCl 9-RVHr-AHM-g 7 1 i L o 

/i:*5. ^n€"n®:^5X~ FpUC19-RVLa-AHM-g/c 4o cfc ?>'pUG19-RV 
Hr-AHM-grl ^ ii. ^tl-etl. Escherichia coli D 

H5a (pUC19-RVLa-AHM-g/c ) 4o J: t^Escher i chia coli DHSa (pUCl 
9-RVHr-AHM-gr 1 ) i L . XllStt^^^X^XllS^I5W^m ( 
f^isKlirO < (i'm^ 1 Tg 1*3-^) {^sp^ 8 ^ 8 ^ 29H {ds & FE 
RM BP-5645*) J: O'FERM BP-5643<!: LTT'^^X 

4. S^^t h4n:HMl,244n:{$:. ^ ^ 5 trCHMl. 24tn:i*:. S-^'H^^^ 
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3 > b i^m(D^^<- i:^ 3 > ^r?m-t ^^^^ t'(D?m(DT ^ y 

/Co W^fifet h 1?lHM1. 24in:^ Lil^<- a > a cDfFii®/cJ6 

^ y ^ HII ch ©,m^-t±-^M^ $ -a- /Co 
4-1. S^S^ t h tnCHMl. 24trL#:©^^ 

^^fiJct h inlHMl. 24$T:^*HSi©fci6®^^^ ^ - (HEF-RVHa-A 
HM-gyl ~HEF-RVHr-AHM-g r 1 ) i H t h ia HMl. 24K I* L II CD 
fci^>CD^^^^ ^ - (HEF-RVLa-AHM-g/c ^ ^ HEF-RVLb-AHM-g /c 
) ^10/ig <&Gene Pulser (BioRadliM) ^m^^T J:- U ^ h a- 

U - •> 3 > J: «9 COS-7 J^fflflS {C fSl^Beem L/Co ^DNA (lOfi 
g ) PBS 4"! X 10' m^/ml OO. 8ml ®TU=i-h{-^jn;t. 15 

I ■ ■■■■iii i ii nr ■ 'JT 

00 Vs 25// F ®^»{CT^^';l/X^-^X.fCo 
^jSJCTlG^B-PBlOlHimR^PB^^^s ^L/^ hn;fsU->'3>$aS^ 

tL/cJlfflfl&^> 10%Or -i:7-n:/'j >y U-'^vfl^i^lMM^^W^'S 
D M E MJ§ft?^30 ml (GIBCO ttM) {C^jn;t/Co 37°C. 5%C02 

(Dmi^T-v72mfiicomm^ c o 2 -r >^^^-^-bnai2od ctaba 

1 *tM) ^m^'Xn tzm:. mm±m^Mi^. ^/Dn-^-o3 (hi 

TACHI ttM) L /C3^>I>^15PR-22(HITACH1 tl^) {Cj:f9 1000 

V h U-:^'- (Centricon 100 . Amicon^iM) ^ n - r?' — J A-2 
0 • 1. (BECKMAN ^ L fzM^b^ i2-2l (BECKMAN ^±M) 

{CJ:«9 2000 rpin£D^ft^T-^Pl^^S7lM^^:fc :i ^.f i'^. Cell-ELISAfc 

4-2. + ^ 5 iitHMl. 24t>t#:OM^ 
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^ ^ ^ tfiMl. 2mWHm<Dfzi6(Dmm^ - HEF-1. 24H-g 7 1 
4^ y ^ ^m\. 24$i{2^ L^®/cJ6cDM^^^i5' - HEF-1. 24L-g a; # 

-> TCel i-ELISA{:iffl l/^ ^ /c J6© ^ ^ 5 iaHMl. 24tn:^^^PS^ L o 
4-3. t h M^L L 3 y a i ^ ^ HiI;6^ ^i: 6 itHMl. 24 

^ ^ ^ tnlHMl. 24tn:#:H$I® /3J6(7)^^^ ^ ^ - HEF-1. 24H-g r 1 

HEF-RVLa-AHM-G/c #10;t^g^ffll^. ±ie#^^t hiaHMl. 2itn.i^(D 
^^<D:f^mi^Vt^X. Cell-ELISA{cffl l> ^ fca6c7) b hM^tLlft/<- 
3 > a ch + ^ H^i;^)^ ^<i: ^ iJiHMl. 2 4 JfC i*: ^ P Sl^ L o 

4-4. HiJ^^-r7'■'J -y ¥tfii^(Dmm 

nm^^^y^-y h' V m^<Dfzit>(D^m^ '^^ ^ - (HEF-MH-RVH-AHM 
-grl Ut^^M^ HBF-HM-RVH-AHM-g r 1 ) tUMJ^^ h trCHMl. 24$n:#: L 
i|cD/ci6CD^^^ ^ ^ -HEF-RVLa-AHM-g/c ^10/z g ^ffll^. ±SSS 
b h trCHMl. 24in:{*:©^^©:^}*{C L tzt< o T Ce 11 -EL I SA{C ffl l^ 

4-5. in:#:^J^©S'J^ 

t>n -^j^PJ^ii EL ISA ^cJ:^9^fo/co EL ISA mQQ'JK-y 
U-h (Maxisorp, NUNC^iM) ® a - ^ > ^' '< -y "7 r - ( 

0. IM NaHCOa, 0.02% NaNs, pH9. 6 ) iz Ji to 1 ;C/ g/ml CD )5i {C p L 
fz^^ifiii h IgG irCl* (BIO SOURCB^iM) 100 /i 1 ^IjQ^. ^.M.-^' 
I ^m<D^ sjL^ - iy 3 y^n^^mm^tLtzo 100 1 o Ig- ^< 
-J V -r — (50mM Tris-HCl, ImMMgCla, 0. 15M NaC 1, 0. 05!i;Tween20, 
0. 02.!S(NaN3, iWt^mT )\^^ ^ ^ (BSA), pH8. 1) ^ n -y ^ V i^' L 
fz''^. IS^Mii-^ili^^f o fcS^fiJc b h trCHMl. 24tit($:. ^^^tfCHM 
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0 u 1 -r ojn^^^atr 1 b#Pb1© ^ > 4- i ^ - •> 3 > *5 J: ^>'^^©^^ 
. TyU^U7^X-7r^--tr-^^-V^in:thIgGtn:<*: (DAKO^±^) 

100 fi I ^fm^tzo 

^•Rizx 1 1^ PbI CD ^ y 4- i ^ - '> 3 > fe' =t afe ^ ® ^ . ^< -y 

:7 r - (50mM NaHCOa, lOmM MgC 1 2 (pH9. 8) ) K L fz I mg/ml CO 
SS^?^ (Signial04, p-- h n 7 ^ ^ 71/ U SIGMA %±M) 100 

/z 1 ^Jta^s 405nm T O S& 7t ^ M I CROPLATE READER Model 3550(B 
io-Rada^) ^ffl l.^TPJ^ L /Co MJt ffi'J^® 1^52. i L T t h IgGl /c 
(The Binding Slte1±M) ^ffl<-^/Co 
5. t h trCHMl. 24irL^S^^^ C H O iMSS^OMiz: 

5-1. ^m^^ h iaHMl. 24trL^^HII^^^ ^ ^ -^^f'pM 
y^X^ KHEF-RVHr-AHM-g 7 1 ^ $ij ^ # Pvu I S. O^" BamH I [zxm 
itL. EFl ^ a ^ - t h JtHMl. 24tri:#: H M V ^ 

3- F-r-SDNA ^^tr^ 2.8 kbpCD8ff>T-^ 1. 5% igife,-^ T ^' n - X 
y 7U^ffl l^TffiM L /Co l:>:{C. DHFRiia^^J J: t hHII^^M^ 

hHISM^^^^ -DHFR- AE-RVh- F 
Ml f (B^#l^£iiili^r^#^WO 92 - 19759) (Ci^ffl $ nXi.^ §^3^ 
^ /7 ^ - ^FvulS-C/BamHl Jc X ^ C cb {c J: <9 P ^ L /c 6 kb 

P Oifn-I^ {c±HeDNA »r^^^AL. h tiHMl. 24Jn:^HiI 

^ ^ - DHFR- A E-HEF-RVHr-AHM-g 7 1 L /Co 

5-2. cHo mu^(Dm.Bi-mK 

nmi&.^ h trCHMl. 24tn:^4i^^^^^^^tt^ ^ /cJ6{C. Pvul-e^ 
Lxm.m^\' L/ctuia^^^^ ^ -DHFR- A E-HEF-RVHr-AHM-g r 

1 S.O'HEF-RVLa-AHM-g/c ^JiUi^ ha.-f. U-'yg^jSJCckJ^ t 

nu. (iiiecos-7 m^^(D V 3 y y^y ^ iy 3 (D^i^yxn"^ 

{CCHO fflflaOXB-lKCilfei^^A L /Co 
5-3. MTX \ZX ^itfe^itipi 
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MB^^ALtz CHO^flStiSOO //g/ml®G418 (GIBCO-BRL tt^) 
S.Z>'10%©'^7 fl^ 1^ IlE ^ ^ ;tJO L/C? U'Tt- -> K^-^a -MEM^ 
(GIBCO-BRL ^diM) T(i LIIS.a'Hii^^^ ^ 

^g^4i{ClO nM ©MTXCSigma ^±M) "^tlD^. i^mLfzi^a-><D 

^ 3 u g/ml®S^^ t h titHMl. 2Ami^m±m'^^ir ^ D - > # 1 ^ 

5-4. :Stf ^ t h titHMl. 24!n:^^©f^^ 

^ t h StHMl. 24!iii*^iiCH0 ^fflSS^. i LTIO^® r - ^ " n 7' 

U > U - O -> S^l^Jfliyt (GIBCO-BRL ttM) ^# ^ 500 g/ml 
(DG418 (GIBCO-BRL ^IIU) ^i^JtaL/c? ^ U ^ iy K^#a-MEM 
J^ft?^ (GIBCO-BRL a:^) ^ffi l^. 37°C. 5 % C O 2 £D^ff^T-eiO 
B©^ft^C02 -r ^- ^ -BNA120D (TABAI t±^) 

X^T^/Co mmmt^'^S. lOSaciigft^^^laliRL. IS-gp-rS'- 
^mmt /;:^.il^|||RL-500SP (h^-fflXttM) ^ffl l^-r2000rpin . 
10:^PH^©:a.i:x:^m^^TV>i§ftfg4^®*fflfla5^it^^* L /c^. 0. 45// 
m@®^>>^U>^^>od^'h;l/h>y7°7^;l-^ - ( FALCONit M ) iz 

C£D:^;g|^h h irCHMl. 24tn;<*^^CH0 J§ « {C ^ « © PBS (-) 

^ijnx.fcm. i« igtn:#:ftM^®ConSep LClOO (MILLIPORE ^±S^) ^ 
^ O'Hyper D Protein A :^ 5 A (iB:^tf'-( v^ttM) =^m^'. HM<^ 

m^mmi^m-o ^m^mmmm t ltpbs(-). ^mm.mm.t lto.im 
^ j:.>m^ h V ^ j^m.mm (phs ) ^m^^-znmf^ t h tstHMi. 24tJt 

<;*:;&T7^-5^'f-«iliL/-Co -mtiim^ itW.-^ K I ^ Tris-HCl (pH 
8.0 ) ^j^iDLTpH7.4 ifi P M L /c ^ . 3® ;6 IS ^ ^ ^ ^ Cen t r i 
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prep 10 (MILLIPORE ^liS!) ^ffl T^*S4o J: a^PBS(-)-^®^«fg 
g^^^T^-K HBO. 22 n m <D y > -f U y y y! JV ^ -MILLEX-GV (MI 

LLiPORE nm) ^m^'xmmm^m Lmmmmf^^ htn:HMi.24iJi:^*^ 

t^tzo mWlifiW<Dmmi<-i. 280nin ® ER^Jg^iiJ^ L s 1 mg/ml <£r 1. 
350Di: LT^Ub L/Co 

#%^] 1 1 . nm^^ hin.nUl.2A 

tC T W fiffi ^ o o 

1-1. tjimm^ii^i±comi^ 

Cel l-ELISA^ ly- h {iluiE#%i5>J 7 . 1 -2-tr 12 «ic © il IQ i'^MLtZo 
-f a y ^ y ^'co'i^. COS-7 /^fflBScDi§a±m^?t^ L-C^# '^ti/Zs 

^ id;cHo mm(D^m±m J:. ^ mm^ ni-znmf& t h 4n:HMi. 2Atn.w 

^SPgfBrf^ L T^yt {ClOO 1 ;L . MyS T 2 ^ FbI ^ > + ^ ^ - 
> 3 J; ^ -> ^'--tf-^IS'^ -y-^^^'ta b h IgG tfi 

( DAK01±M ) ^Im^fzo {C T 1 Bt fal > ^ < - ■> 3 > *5 J: 
^'M.m'^^lB^ ^ 3 6N Sft^SO 

1 S Jt^ ^ ill ^ -li: . MICROPLATE READER Model 3550 (Bio-Rad 

1-2. ^^|51*^tt©iiiJ^ 

\£i^^ ymm^^ XtnlHMl. 24tn:^*{C J; ^ IS ^ PI « ^ 'ti . WISH^ffl 
m.^m\^fzZQ\\-^U^kX''n-ofZo Cell-ELISA 1/ - h M i!i ® it 
<9 fp^ L /Co y n .y 4- > COS-7 mU(Dm%±L'M 

?f t>n/c. ^ /c(iCH0"fflBS©i#«Jbrt<l: i9 ffi^^ n7^cM«^t: h ia 
HMl. 24trLi$:^g:Pg#f^ LT^:A:{r50xz 1 ^JD ^ . |5l ^ JC 2 ;zg/inlOK- 

^ ;^$t:HM1. 24tn:^3*:50// 1 ^^tlDL. {C T 2 ^ Ph^ 
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>^ - iy 3 >*>ct?>';^^®^. ^ jV ^ iy y - -a' ^ b l^"^ 

hT \£ > ( DAKo?± m) ^m^tzo ^uizi: 1 mr^^ > ^ - '> 
3>Lfc^^#L> mnmm^m^^ >^ 3 y(D'^. 6n 

mmsOfil •X:Km^W±^ MICROPLATB reader Model 3550 (Bi 
o-Rad ^±m) ^ffll>X490nin -C= CD 3fe ^ ^ L o 

2. t h irCHMl. 24|n:i$:C7)fi^ffi 

2-1. L II 

S^PfiS b h !n:HMl. 24in.W(D L IS ^< - v' a > a ® If {i > BUiH<^>tn: 
a{i^y5HII<b*l^^-a:T%^$-tir'Si. tnlHMl. 24trL^*: i 

H li © ffi ^ # * L ^ ff L M - v= 3 > b ^ fp 1^ L o ^ 

^ ^ {C W 0 L o El 9 . 10s 1 1 S. 1 2 {C ^ -r i :fe ^9 > H M a 
. b. f h 3 ^T-. L - 3 > a - 

3 > b iZ it-<rmfS^± th^^^-ofzo Vt-oX. Htf^t h iaHMl. 24 

^w<^ L m^< - 3 > a ^ PAT (D iz m fz o 

2-2. H - 3 > a - e 

t h iJtHMl. 24tji:^*:© HII^<- a > a - e ®s¥iE«LfI^< 

<D -m^iZ Ji K> n -0 fZo ^ ® ^ m . 0 1 1 . 1 3 . 1 4 5^ 1 5 :^ 
fil 0 . ±X(D^<- 3 y {C^^n^T^ > 5 iiHMl. 24jn:#: tit^LX 

2-3. HII^N :/ U >y KK<* 
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^To/Co ^(Dmm. mi 6{C^-rii«9s taH^^^tt^th - -7^ 
XvN-r U y KiJtHMl. 24tiL#:-e(i^^ 5 taHMl. 24in:^*: <!: IrI ^ S 

LTl.^-i>— ^^ ^ X • b h :/ U >y FtftHMl. 24tii#:{i ^ > 
^t^:HM1.24trL{$:<!:Jti^LT^O?S'{4*^gi^^o fco Sfe -o T ^ "7 '^7 X tii 
HMl. 24ta:i*:. *>Sl.Mi^y ^ Jit HMl. 24tn: i IrI ^ © irCl^ ^ ^ ^ ^ 
Wt-Slf^^t hHM1.24tn:^*:^fP^^'S/cJ6{C{i. H $IV M^®^ 

FR3 a {iFR4 lZ^tn?>Tiy^^^^-t^SW^^^^^ 

2-4. HIS^<- 3 > f - r 

*S ^ iij ^ J; «9 o /I o ^ ® *g m . la 1 7 iZTTs-tmKl . !rL m *S 
^S'[4(i4=-^ ^in:HM1.244rL^*i:Jt^-r i ^ ^ . ±m^<- 'J a > 
a- c (h Jti^ LTJg&*<fS]± L C i >i>- . *^<- 3 >TiT/c{:i 

^giL/c67. 69. 755^ a^"78# a ® 4 o o T ^ y ^^7) 9 l^-rn*^7:)^ 

UMJ&t h irCHMl. 24tt<*:® H - 3 > g ® iffi 15 IS ® iruH 
1 8 S. D=" 1 9 tc ^ ^ il «9 , ^ /< - X 3 ± §S ^ < — 3 > a i IrI ?I 
U -y K Itl^* CD if jffi -e ^ L /c ii «9 V * ^< - 3 > T L /c 40# a © 

^^fiK t h iftHMl. 24in:#:£D H||/< - s h - j OWM HtjIS® 

.1112 0. 2 1. 2 2. 2 3 {w^^il<9.^"C®versionTM?gtt 
i + ^ V ifcmi. 2Ain.i:^ t it^-t ^ i^K . ±ifi^<- 3 > f ilHl 
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t h iJtHMl. 24!n:#:©HII^<- a > k - p OfF^filuie© 
. gI2 4. 2 5. 2 6S.y'2 7{C:^-rii«9.^TCD^<->'3>-C=M 

2 5 2 7 ^ -r il «9 . * ^< - 3 > M ?g <i: t ± le - 3 

> h * -!> VWd:^<- 3 > p i Jt^f <t l§ < . JiiS^<- a > a <h 
I«I^J^O/gtt L t^mfz /c^*^ o C ch . 78# g OT ^ y ^CD Bil 

Sti^ t h trCHMl. 24trL#:© HM^< - a > r Os?ffi tu IB ® il'J ^ 

r y ^ iaHMl. 24tn:^ i |3l ® in! If. IS ^ :fe J: IS ^ Pfl # S 

JSiJiO^Smi: {9 . S^Jl£t h StHMl. 24in:#:;i><^ XiJtHMl. 24$i(*: 

H M{:i4o{t -S'iM|-e*/jN®^^«30. 7ma'78#g. $t>{C{i73# 

S^SKb htn:HM1.24ln:#:Hll/<- a > a - r (Co^,^T. 
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i y^CDSe^iJ^* S-lZTjk L. unfile t hiriMl.24tfcWHm^<- a 
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AHM 

HuSG 

REI 

RVLa 

RVLb 



FRl 

1 2 
12345678901234567890123 
DIVMTQSHKFMSTSVGDRVSITC 
DIQMTQSPSSLSASVGDRVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDRl 

3 

45678901234 
KASQDVNTAVA 



FR2 

4 

567890123456789 
WYQQKPGQSPKLLIY 
WYQQKPGKAPKLLIY 
WYQQKPGKAPKLLIY 



CDR2 FR3 
5 6 T 8 

0123456 78901234567890123456789012345678 
AHM SASNRYT GVPDR 1 TGSGSGTDFTFT I SSVQAEDLALYYC 

HuSG I GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 
RBI GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 

RVLa 

RVLb Y 



CDR3 FR4 
9 10 
901234567 8901234567 
AHM QQHYSTPFT FGSGTKLBIK 

HuSG I FGQGTKVEIK 
REI FGQGTKVEIK 

RVLa 

RVLb 
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V T i J mie^ij ( 1 ) 

FRl CDRl FR2 

12 3 4 

123456789012345678901234567890 12345 67890123456789 

AHM QVQLQQSGAELARPGASVKLSCKASGYTFT PYWMQ WVKQRPGQGLEWIG 

HuSGI EVQLVQSGADVKKPGXSVXVSCKASGYTFS WVRQAPGXGLDWVG 

HG3 QVQLVQSGAEVKKPGASVKVSCKASGYTPN WVRQAPGQGLEWMG 

RVHa T 

RVHb T 

RVHc T 

RVHd T 

RVHe T 

RVHf T 

RVHg T R 

RVHh T 

RVHi T 

RVHj T 

RVHk T 

RVHI T 

RVHm T 

RVHn T 

RVHo T 

RVHp T 

RVHq T 

RVHr T 
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m 5_ 

nrnv m^(DT i y mmn ( 2 ) 



CDR2 FR3 

5 6 7 8 9 

01 2A34567890 12345 678901 234567890 12ABC345678901 234 

AHM SIFPGDGDTRYSQKFKG KATLTADKSSSTAYMQLS I LAFEDSAVYYCAR 

HuSGI RVTXTXDXSXNTAYMELSSLRSEDTAVYYCAR 

HG3 RVTMTRDTSTSTVYMELSSLRSEDTAVYYCAR 

RVHa A 

RVHb K A 

RVHc A-K 

RVHd K A-K 

RVHe A-L-A 

RVHf A-L-A---S--A 

RVHg A 

RVHh K A---S--A 

RVHi K A---S--A AF 

RVHj KA-L-A---S--A 

RVHk K A---S--A--Q 

RVHI K A---S--A--Q--I 

RVHm K A---S--A--Q--1 S 

RVHn K A---S--A I 

RVHo K A---S--A S 

RVHp A A 

RVHq A---S 

RVHr A-K A 
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^ 6 

CDR3 FR4 
10 11 
57890ABJK12 34567890123 

AHM GLRRGGYYFDY WGQGTTLTVSS 

HuSGI WGQGTLVTVSS 

JH6 WGQGTTVTVSS 

RVHa 

RVHb 

RVHc 

RVHd 

RVHe 

RVHf 

RVHg 

RVHh 

RVHi 

RVHj 

RVHk 

RVHI 

RVHm 

RVHn 

RVHo 

RVHp 

RVHq 

RVHr ~ 



3. ^MS^^^ b h InlHMl. 24tn:#:® g^ffi 

tuieiitiSllli^ t h tJtHMi. 2451 #: (iMie^^trCH^^S'ltfc ct y^'is 
^iJa^SttJ-TPii^^T fco ^OlSrn. HI 3 1 3 2 {C^-Til 

i^S^Sfet h tn:HMl. 24ifL#:(i. 5 tnCHMl. 24in: i Ir] g 1^ O ia H 

#^^t hitHM1.24i/ii*(i^'i7 XttHM1.24tn:^*<!:lB] L:Jtl^.^-^ 

#%^J 12. -7 XirCHMl. 24^ 7 ^ o - ^ yl/jrCi^^^^^ -l' ^" U K 
- -7 ©MM 



Goto, T. et al.. Blood (1994) 84, 1992-1930 IS Ife ® :^ i* 
-7 XlrCHMl. 24* y ^ D -T^- ^l/ta^^^^i^W y U K-v^HM 

/^i o 
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Ji^^-Wi^W. (BBNA) (1x10' M ) (Goto 

, T. et al., Jpn. J. Clin. Hematol. (11991) 32, 1400) ^BALB 

L Aio 

$ it /-c i6 (C, 1.5 X 10' -(@<Z)KPC-32iaSa^ -7 XOfl^Hirt {C^l^ 
L/C (Goto, T. et al., Tokushima J. Exp. Med. (1990) 37, 89 
) o -7 -t? X^M^ L fcmJCfl^Si^MttS L. Groth, de St. & Schrei 
degger©:^iS (Cancer Research (1981) 41, 3465 ) ic^t^l^^MtbL 

fzwrn'm^t i o - v$fflsasp2/o ^m^m^'^^H l /-co 

KPC-32,^fflBa^ =3 - h L - h ^{$ffl-r -i) ELISA (Posner. M. 

R. et al.. J. Immunol. Methods (1982) 48, 23 ) iz X ^ ^ -Zf 

u K-vis«±?t4'®^^:^^^©x^u-->^:^'^^f■o/co 5x 10^ m 

©KPC-32ilH^^50 ml ©PBS {C !1 ® L . 96 "i? ^ U - h (U JSM 
. Corning. Iwaiii M) (C^^i^L/Co 1%^ inmT JV^ = y (BSA 
) ^#trPBS D -y ^ L /cm. :/ U K- ^ ft ±m »n ;t 4 

°C T 2 Bt fal -r > 4=- ^ ^ - h L /c o i:5^ T- . 4 T 1 St Pa^ ^ ;b ^ 

^ -tr'lllim^ X IgG i'^^'St^* (Zymed $^) ^SJ^^$-l±•. — 
Jg^/^ LT. ^^{cr 3053- FhI 0-7 l^^v'T^vSaitf^ (Sumi 
toroo Bakelite M ) ^ K $ -lir /c o 

2Nfiit^-eSJS^# Jh ^ -tir. ELISA reader (Bio-Rad ^) T492nm 

EL ISA {CTX »; - - > ^' L/co ^ U K-^^:ltR 
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>-A T--<^D'7h^''5"7^— h (Ampure PA . Amersh 

amSS) (c J; <9 ^ xMTkct ^ iltM L/co fflMiJL^^Ji. Quick Tag FI 

•7;l/>t-a-fe'i'^^^'>Tt--h (FITC) i^^$-t±/Co 

>'U!n:^;{?<KPC-324o ct O'RPMI 8226 *B flS t S L o ^u-^^i^® 

— -9- -r h > h U -:^tlT Wffl T * ^9 . 7!)^oRPMI 8226 ^ffl J!S >(t ^ 
tii^^fe^feJ^HBSPt^^gtt^W^a^W y >; K-^ ^ o - >^il4R L 
. HMl. 2At^Hi:^tZo C cD/^ ^ ^ y K - ^ ;i § ^ ^ ^ c - ^ 

med M) ^fflt^/cBLISA (CT^fe^L/co taHMl. 24irLi^^ . IgG2a /c 
©-9-7' ^ ^ X^W LTl^^fCo irCHMl. 244n:i2^^^^-t ^ 7^ K- 

yglUS^) {c. ^^7^9^140 {CFBRM BP-5233i: L T ^ 

#%^jl3. HMl. 24^^:)m^^ U ^ 5^ F <£: J - ^ cDNAg) ^ P - 

1. cDNA-5 -I'T'^ U - ®f^i!l 
1 ) i^RNA (DM^ 
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^ J ^ u - -jr yUtrt^HMl. 24;i)< # ^ 6^ ^ IS iJti^ 'l'^ U ^ 

o 

b h ^^tt#ilJaiiJ}a^*KPMM2 *>t>. ^RNA ^Chirgwint> (Bioc 
hcmistry. 18, 5294 (1979))©:5"i4 t^fe L f ^ . 
2. 2 X 10' j@®KPMM2 ^20inlO4MrT— > ^ 4" •> T - h ti 

^ X ^ m) 4> -e ^ ^ {C ^> ^: ^ -r X $ -t± /c o 

;}-^ ^ - h ^ W 4^ O 5. 3M^ >^l:^r'>'^A^fSSt/t(CfijiL. 

{C C n^Beckman SW40 o - - cj^ 3 1, OOOrpm {c T 20°C 24^ fe^ 
MjL^^m-t ^ Z t X ^ MA ^-it^-^-itfZo RNA ^ l^4^3 70 % rJ' 
y - ;Kc ct ^ L . ^ L T ImM EDTAS. O' 0. 5% SDS^^ ^ 10 
mM Tris-HCl (pH 7.4) 300 // 1 ^izmMLs ^ tL Pronase (Boehr i 
ngerM) ^ 0. 5mg/ml t ^j: J: o ^ *D L /cl^ . 37'*C {:: T 30:^5- Pa^ ^ > 
+ h Lfzo Zi^tl^'7xy - 5: ^ n A T- l±S L . 

RNA ^ y - ;i/-e^tl^ $ -i±/co {C. RNA itm^^^lmM BDTA^^ 
^-t^lOmU Tris-HCl (pH 7.4) 200 /zl izmMLfZo 

2 ) poly(A) + RNA (DMU 

HUie© 9 C L Tigil L /c^RNA Oftj 500 //g ^ M $4 <i: L T Fas t 
Track 2.0m RNA Isolation K i t (1 nv i t rogenM ) ^m^^X^y 
#® o Tpoly(A) -rRNA ^mMLtZo 

3 ) CDNA5 y 5 U -(DMm 

±iepoly(A) +RNA 10// g ^ t-^ $4 i L T cDNA-^ ^ + -y hTimeSave 
r cDNA Synthesis Ki t (Pharmac i a^ ) ^ffll^T4--y h^MO^:^(- 
tife o T ~ 2^11 cDNA^^r-a-^ L , M D i rect i onal Cloning Toolbox (P 
harmaciaM) ^fflV>-C4^-y hj^MOEcoRI T V -f ^ - ^ Jf- y h^f^^ 
® o Titfe L/Co EcoRI T^::^^-©:^'1'T>-'>3>J^O' 
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n - X y yKSigma^) ^m^'X^M. mUL. T ^ -Htar.^ 

IIcDNA5^40// 1 ^mtzo 

i6$ij|5S^^EcoRl ^ NotIS.?>'T >'U;^ U :7 ;j- X 7 r ^ --tr" (^Mit^ 
) ^SL/cpCOSl ^^i?- (#1^^ 8 - 255196) i T4 DNA U # - -fe' 
(GIBCO-BRLM) ^ffll^TiS^L> cDNA-5 7" 5 U - ^ ^ ^ L o tt 
^ L /CCDNA5 .'J - (i. ;^M®ilfflSS1*DH5 « (GIBCO-BRL0) {C 

mnmA^n. ±W(o-^ ^ xamz.o x lo^ ^©343: l p - > 
^ ^ tm^^ ntzo 

2. it^^^?i!C J: S ^ a - - > ^' 
1 ) COS-7 $fflfla^© h ^ > X -7 i ^ ■> 3 > 

±m(DmnmALtz±mm^5 x 10= ^ n - >^50// g/ml©T > 
h° '> <; >^'^ts2-yi^^ (Molecular Cloning : A Laboratory Man 
nual. Sambrook V Cold Spring Harbor Laboratory Press (1989) 
) izx^mir ^ C t iz X iQ cMh(Dmf}^^n^' . TJlti')ii (Molecu 
lar Cloning : A Laboratory Mannual. Sambrooki^^ Cold Spring 
Harbor Laboratory Press (1989)) ic J: «9 ^ K b 7° 5 X ^ F DN 
A ^iHliR L/Co m^tltz-f^ X ^ KDNA fiGene Pulser ^a(Bio-R 
adM) ^ffll^TJ^b:^ ha;f:L/-'>3>^{Cct«9 COS-7 BMlZ h ^ 
yXT'i^J'v'a > LfZo 

-tUio^. mUL tz^ 3 X i KDNA 10// g ^1 x 10" *fflflS/ml T 
PBS 4^ {CH^ L COS-7 fflHa^gO.Sml {ctin;L. 1500V . 25/zFDO^ 
*(c:-r^'?;ux^-^x./co ^zafc-rio^PH^oiHimft^FBl©^. j:.^^ h 
n;f. U->>3 yMS^tL/c^SaCi. 10%4^fl&!^liE?i(GIBCO-BRLM) 
^^t;DMEMi$ftf^(GIBCO-BRL^) IZX. 3lV . 5% COaCD^i^T-e 
3 B PbI i# # L o 

6 3 



wo 99/18212 . PCT/JP98/04469 

'7t7XfaHM1.24in:f5^:^=i-7=->f y L fz ^< ^ — ^ ^ y i/ a. ^ 

> B. Seed^> (Proc. Natl. Acad. Sci. USA, 84, 3365-3369 (1987)) © 
:^r)4{Ct^fe TI^M L fco f^A^-^s T O XtjtHMl. 24tn:#:<£: 10// g/ml 
{C /j: -5 ^ {C50mM Tris-HCl (pH 9. 5) {C jta X. o d O J: 9 {c L T 1^ 
M L /cin:^*^f^3ml ^ itSeOmm® MBSJ^SIIII jfjox. > ^^{CT2^ 

y ^ a.^- V Lfzo 0.1 5M NaCI^?^{CT3InI^?f^Lfc^. 5 % 
4^8^!^Ifayt^ ImM BDTA. 0.02% NaN, ^#tr PBS ^1m^. -f a y ^ 

> ^ Lfz'ik. T le rJ' D - - > i^^'" (C ffl l^ o 

3 ) cDNA^ -rr5U-©^n-->^' 

tuiifcO '5iCh5>X:7ii>hL /cCOS-7 m^ii. 5mM EDTA<&^ 
trPBS !CTiij;&<L. 5 % ^fl^ IS ifQ ;^ ^ ^ t.- PBS — Ih] ^ ^ L /c M . 
*^1 X 10^ iBM/ml eh ^cC "1. =fc 9 (c 5 %it^a^milliytS.(^0. 02% NaNa 
^ ^ PBS (c e ^ L . ±ie © 9 {3 1^ $g L > - > r X -r •> ^ 
fiOX-s m?aCT*^ 2 ^FbI-T > 4^ ^ ^- h L /-Co 5 %4^fl^!ailEyiS-a' 
0.02% NaNs ^^trPBS TT- 3 Jgg ^ *^ {C L ^ 0.6% SDSS. 

1 OmM EDTA ^ tsmm.^ m ^'X ^< > - > ^' iz^^ L fzim 

iHl ilX L y 5 X ^ K DNA ^ ^ ^ ^ M DH5 a {C ff^ S ^ A L . BU 
O cfc 9 {;i ^ 5 X i K DNA ^ it Is ^ . T yl/ :^ U ^ r iHl L /-c o iiX 
Liz^3 X i KDNA ^COS-7 ilB -^i^ U ^ h □ rfs U - •> a > ^ {c J; 

DNA cDIHIilx^^T-^/co mm(Z)mi'?^'s.iz I ML. niJRLfcy 

KDNA ^MH^^EcoRI *5 «fc O'Not I-^yi>fb L /c^m> ^0. 9k 
^ 7. i KDNA CD-^^J^M^A L /c:;^M»^50// g/mKDT > b° U 
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KDNA ^lHli|XL/Co $m^^EcoRI fcJ:0'NotI{CT 
y^-fhL. ^>-^-h(^-*r^ X7b<mo. Qkbp^^f ^ n - >p3. 19 ^ 

^ a — y K^\^^X a. PRISM, Dye Terminater Cycle Sequenci 
ng^ y h (Perkin Elmer^) ^ffll^T. ^ -y h ® M:^r R 
JS^fT^'^> ABi 373A DNA Sequencer (Perkin BlmeriS) CT^SiE 

8 (d 7j\ o 

: 128 (d^t-T ^ y mttn^m-^ ^ ^) ^ v ^ ^ - 

Kf cDNAtipUClQ ^^/^^-oxbaltUirSP^i^^Fe^J-^fA^nT^ 

FpRS38-puci9 i L ri^is $ ^ o kprss 

8-PUC19 ^^tr>^SiS(E. coli) (i¥fiJc 5 ^ ( 1993^) 10^ 5 BH 

-exsist^tri^^^x^xiig^^w^m c^feSci^o < rt^m i t a i 

S3-^) {CEscherichia coli DH5a (pRS38-pUC19) i L T . Sfe# 
-^FERM BP-4434 i LT-riJ^'^X h ^ |^ {c S o # S !^ ^ n T ^ 
7 - 196694#KS) o ' " -^^^^^^^^^^ 

^ ^ -r o 
mmm 1 

^ x^- y ^ o - ^^^iti^^HMi. 24tJi:^(i. # % ^^ij IB *S ^ J; 

•5 {CCDR-grafting{c<i: «9 ^^fiX't h tJtHMl. 24tn[^* i LTh hM{k$ 
n/Co ^®^> t hM'ftH {CFRl ;0^b>FR3 t "e (i t h 

^W-^QZ (D^Y^t^^m.^^ $ ^,{CFR4 {CoOTlit htrC#:JH6 ® 
FR4 $ nfco FRT i 7 ^ «C o l^ T ^ft ^ ^T ^ . 4 
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mm ( FRl/30. FR3 / 71. 73. 78 ) (D T i J ^ ff ^ ;6< ik^ g T o fz 
*§^^tt^WL/Co *t VmitifiW (RVLa/RVHr *^ <i fiJc ^ b hMit 
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(1) m(Dmm 

^ -5ffi|n]tt^0^Swiss Plot. GenBank . PRF . FIR s GenPept© 
r"- :^ K - X^m^'^rm.MLfZo t-f. FRl o O T (i ^ ^ T ^ 
y^SE^j*< — Uf^-SS O^Ob h FR;e)<M,aj $ n/Co -t^^i:)^. * 1 
<^(:T'1f >r FRl (i-r-^tC^.^ie^iJ^W LT FR2 J: 0^ 

FR4 (col.^T{i. i t i T ^ y ^B^{i^T:bnTl.^^i:<-^®T. HG 
3 *5 J:LN'JH6 ^(i L:to i L T ^ n tl 50#! =t 1 0 0 ^©^^O 

t h ifii^¥U<^^ L /Co 

— FR3 iZ'Dl.^X it^iklc — mLfz i^cDit^m^ tiUt^ ^ fzo 
* fci^l^^ilRl'i^^W^ FR3 <hLT. 96.875% ®1=i|ni^4^W1"^S4 
6463. 1921296Cs HUMIGHRF K U00583 1^ ( IB -T tl - ^ 

h ^rL^J^S46463<^: ® T i 7 M ^ij © Jt * S 9 iC ^ L fc o 
©FR3 

10 20 30 

I— > RYTMTADKSTSTAYMELSSLRSEDTAVYYCAR 

I— ^ VRQAPGQGLEWMGRI IPILGIANYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCAR 
40 50 - 66 - ' 70 ' • 80 - 90 

S46463tn:^*©FR3 

1 '^T'-^-f >'!n;^*®FR3 •Vl<ilO&<DT i y^^S;6<y f-;*"— >T 
J9 . — :^ t h tfL<*S46463©FR3 tt V a •> > "Cr o o © 

fife CD T ^ y ^iE^iJ{i^^{--iSc Lfzo Vt-oX. 1 ^Jcr'-ti-'-r y^i^(D 
70&O T ^ y^as^^r vD-r i^^icg^L. ^.^{^i^^e-tsfrs 
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S46463CD^^ t h FRT-^^fijc^ n CDR-graf t i ngtnl^*:-^ S o C 9 L 

S o 

(2) h hM^btnCHM 1 . 2 4 4n:#: H M V f^SS 

t h M'fbitHM 1 . 2 4 StC^^HM V^I^^. PCR^^ffll^-S 

1 2 4 ) ck a* S A (@E^iJ#-t : 1 2 5 ) li> 6 9 {4© p< f- ^i-- y 
*W V □ "> > {c ^ M ^ cfc 9 {c ^ it L /2 o 

#%i5^iJ{ClS«L/c7'5X^ KHEF-RVHr-AHM-gr 1 

^L. BamHI^JctC/Hindlll Tf^^bL. ^#^>n/cDNAif 
K-^HEFI^^^^^-HEF-VH-gr 1 {c^?d-j^>^'L. 
>^^X^ FHEF-RVHs-AHM-gr l^t^/Co 
FHEF-RVHs-AHM-gr 1 {C^^n-SHIIV^I^OT^ 

^d:4o. luie^^X- FHEF-RVHs-AHM-g r 1 ^^^t^^oj^^^^^rj- 
K-r-SM^^SiJIS^^ Hindi II fcctD^ BamHI ct «9 $1J K if )t i L ^ 
cn^T'^Xi K<i5'^-pUC19 ©BamHI 4o J; a' Hind I II ^'^\z.W 
AL/Co m^>tl/c7°5Xi K^pUC19-RVHs-AHM-g r 1 i^^L/co 

T'^Xi FpUC19-RVHs-AHM-g r 1 ^ ^ W S fli ffi . Escheric 
hia coli DH5 a ( pUC19-RVHs-AHM-g r 1 ) i L . XllK^tK:^^ 
X^XSIS^^Pf^m (^Mmo<{frtJmiTgl#3^) {^511^ 9 
^ ( 1997^) 9 ^ 29B {CFERM BP-6127i LT-r :/^X h 

2) L liCD^IIf 
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3fe^FR (Riechmann. L. et al.. Nature (1988) 332, 323-327) 
(1) t hM^bStHM 1.24 

^.^t hM-fhirCHMl. 2 4ia#:H|g®/ci6®^^^^^ - (H 
EF-RVHs-AHM-grl) i StlfiS: t h trC H M 1 . 2 4 tii 
^LIIO/cJ6©%^<^^- (HEF-RVLa-AHM-g/c) 
#1 0/^g^Gene Pu 1 se r^H (BioRadt±SS) ^ 

/Co #DNA (1 0/ig) PBS^^lxl 07 IHflS/ml® 0 

. 8inl©T';3-h{cSD^. 1. 5 0 0V. 2 5/^F®^»{CT^^° 
;l/ X <^ ;i /-c o 

$ n Jiffl ^ . 1 0 %(D 7 - ^'n y V >y u - •> m ifii ^ ^ w 

^ DUE Mi^mi^ 3 0ml (G I BCOtt^) (Cjtinx./io 3 7°C 

. 5%co2 (D^i^yc 1 2B#rBi^7)igft;^co2 -y^^^^-^- 

BNAl 2 OD (TABAIitM) ^ m^^^C ^ fz'ik. 
SJ>6. AL-u - ^- 0 3 (HITACHI tiiM) L/i:®>6« 
0 5PR-2 2 (HITACHiy:^)(CJ:«9 1 0 0 0 rpin. 5 
^ Fb^ O ^ >D 55- M ^ If ^ |a flS ^ 1 B ^ L . ^ ^ o 3 > -tr > b > -:, 
rJ'— (Cent r i con 1 0 0, Ami con^lM) ^^a^C^o 
-^-JA-20-1 (BECKM A Nit^) L tzM'L-^ J 

2-2 1 (BECKMAN^tM) 2 0 0 0 r pmC^^T*^ 

l5S^ji:i©2i*S^*5 c jiii§-7 ^yi/^-. ^-ru^xcvi 3m 

m ( i U T^iM) ffl ^-^TMoii^® L/c*i©^Cell-ELIS 
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A {c {:f fz o 

( 2 ) in.i^mm<Dm]^ 

m h>tlfztfii^(Dmmm\^^tBl\Sk {C J; «9^f /Co EL ISA m96:^^ 
ly-h (Maxisorp. NUNC^IM) O 3 - ^ >' -y 7 r - ( 

0. IM NaHCOa. 0.02% NaN3,pH9.6 ) J: <9 1 u g/ml<D mm iZ.m^ L 
tz^^m.^ h IgG irLW (BIO SOURCBttM) 100 l^jta^. MMX' 

I mrs o > ^ ^ ^ - 3 > ^ n ^^mm^t L tz a loo /i i ® 

•y 7 r - (SOmM Tris-HCl, ImMMgCU, 0. 15M NaC 1 , 0. 05ajTween20, 
0. 02!«NaN3, 1%^ MM T y = y (BSA), pH8. 1) "Z? :/ n «y 4- > ^' L 

fBrf5LT#:A:{cioo 1 ^"oj!]n;t^?a-e i mf^<D ^ >^ - a 
> 4o J: c^'^#®^t> T juti ^} y yi- xy T ^ - -^'mM^^iji t h igG 

tfii^ (DAKO*tM) 100 1 ^mK.fZo 

Tr - (SOmM NaHCOa. lOmM MgCl 2 (pH9. 8)) iz mM L tz I mg/ml (D 
SK^fS (Sigmal04, p-- h a y - ;V ^) ym . SIGMA liili) 100 
U 1 ^ImA.. 405nin © DjSi 7t ^ MI CROPLATE READER Model 3550(B 
io-Rad*tM) ^ffl ^'^TiaiJ^ L f c o ?lJg^RiJ^©11p^ ttXth IgGl /c 
(The Binding Site^±M) ^ffl<-^/co 

(3) ^.^h h M'fbinlHMl. 24jn:^*^^^^C H OMIS*^®t*3t 

(3)-i. 5^.^h hmitm.mi.24tfLi^Hm^M^^ ^ -<^itn 

y^X^ FHEF-RVHs-AHM-g r 1 ^$lJ|5Sl^^PvuIS.t/BainHI {CT^ 
>fbL. EFl y D - ^ t hM'fbtitHMl. 24tiT:^*:HII VM^ 
n - K-r DNA ^#tr*^ 2,8 kbpO§f>T-^ 1 . 5 % Bt T a - 
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K-r-Site^^^trt h Hm^m< ^-DHFR- AE-RVh- 

PMi f cmmwm-mm'j^m^^^ 0Q2-i9i59)izmm ^ti-c\<^?>m 

^y<^ ^ ~<£-PvuIS.D^BamHI izi: m iti- ^ ^ t ^ ^ m^ir ^ 6 

kbp ©»rn-rt {C±ISDNA »T)t^#AL> t h M^ttrCHMl. 24in:<* 

H$I^^'< ^ -DHFR- A E-HEF-RVHs-AHM-g r 1 ^^^-^-So 

(3)-2. CHO mf!l^^OM.BiT-mX 

h M^fblJiHMl. 24!rL#:^^^^^^^jl-r ^ /■ci6{C. PvuIT' 

LTEilt«i{^ L fcHUie^^^ ^ ^ -DHFR- A E-HEF-RVHs-AHM-g 
7 1 S^a'HEF-RVLa-AHM-g/c ^ x. ^ hn;f:L/->'3>z£{-cb«9 BU^li 

(3)-3. MIX J: S iS e ^ li 

iie^#AL/i CHO$ffl8&«500 /zg/inlOG418 (GIBCO-BRL *t^) 
S.t/10% ® v'S^l^Jfll^^^in L ^ ^ U ;r •> a -ME 

mm^ (GIBCO-BRL -^'litLm^tfHm^m^^^--^^^^^^ 

{CIO nM ®MTX (Sigma ^iM) <£-Jax. . it Jfi ^ n - > ® 
(3)-4. 5^.^h h M^hiJtHMl. 24!rLi^O{'pia 

^.^b h M>fkfiT:HMi. 24tn:^©{^M(iJi^To:^^'^?T o ±ie^.^ 

t hM'fhtiiHMl. 24!n:i*:M^CH0 J^fflUS^^ :^ia<i: LX 10% CD r - n 
^ U y -7 'j - -^7 v^a^l^jfEyt (GIBCO-BRL ttM) ^^Wt" 500 // g/ 
ml CD G4 18 (GIBCO-BRL itM) ^j^jtm-r-S^^UTi-v/K^^a-ME 
M^«flS (GIBCO-BRL ttM) ^ffl*-^. 37°C. 5%C02 ®^^T-e 
lOBCD^ft^COz y ^ ^ ^- iS^ -BNA120D (TABAI ^±^) ^ffl 
^'^Ttf -5 o. i^Sr^ai^^ 8 . lOB e {CJ§S?S^|D|1R L> TS-9D-^- 
L /•cj^.C^^RL-SOOSP ( h ^ - *SXa:M) ^,^T2000^pm s 
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m m(D ^ > y 1/ y ^ h h J\y h y -y y ^ Jl^ ^ - ( FALCONit M ) 

^©^^t h M^fbtitHMl. 24irL#:^^CH0 *a ^ i# g {C © PBS( 
i^i£in:^*5|*^^ttConSep LClOO (MILLIPORE y:^) 
*5 J: O'Hyper D Protein A 7?7 5 A ( B v'tt^) ^ffl ''^^ f^JH 

©IJfeB^«{cSo ^ i LTPBS(-)> ^diM^^i LTO. IM 

^ J^>m^ h ^ M^mmm. (pHS ) ^ffll^r^^.^h h M^tiitHMl. 
24tn:#:^T -7^^x^-W^^>So ?§tJblii5^«it:-^{::iMTris-HCl 
(pH8. 0 ) ^;^JnLTpH7. 4 f^iS PI ^ L . iS PI ^ iit ^ C e 
ntriprep 10 (MILLIPORE tt^) ^ ffl T ^ilS *5 J: D^" PBS(-) ® ^ 
Wii^m^^n^'. ^mo. 22 /X m<D / > \^ y y ^ Jl ^ -MILLEX-GV 

(MILLIPORE ^±m) ^m^^xmrnrnm Lmmj^mh hM'fi:tn:HMi.24 
ifii^^m^o mnifiWcommiii. 2 80nni co^^ m'^'m^ i mg/m 

J; ADCC?£ 14 T W ffi ^ n o /c o 
(1) ia/lM^^'tt*^ J; a'M^PlS^'tt©^']^?* 
(1)-1. irC/l^^/g'ttOSiJ^ 

tn:l^*g^;@ttoaiJ^«. WISH^fflS^^ffl C^/c Cell -ELI SA-e^T -o /Co 
Cell -ELI SA -f U - V Umt^^^m 1 . l-2-eie*g ® ii «9 fFi^ L /Co 

D ^ > rom. cos-7 ^BacD^«±^^2t*i Lxn ^tifz^ 

IZX 2 mfS^ >^ i ^ - X 3 ^':lo J: O*^^©^. ^JU^i-^ -> ^ - 
mm^^P V- ^irL\:: h IgG ifii^ (DAKOyiM) ^iJP;i/Co ^^aJ^T 1 mm 
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6N^im50fjLl it-. MICROPLATE READB 

R Model 3550 (Bio-Rad tt^) ^ffll^T490nm O PJ^TtJ^ ^ S'J^ L 

(i)-2. m^mmm^(Dm^ 

^ ^m^-^^y XtnCHMl. 24!Jt{*{C J: S IS^^Stt . WISHiB 
M^ffl Cell -ELI SA-e^f o fco Cell-ELISA "7" U - h (i HU ® ii 
KlY^nttZo ^o.y^>r©lt. COS-7 ^«±yt^-2ftli L T 

?#t>n/c^^t h M^biitHMl. 24tn:#:^^P§1^f^ LT^7^: 1:150// 1 ^JO 
A.. Inl^{C2 g/ml© 5^ >^f^^ XtrCHMl. 24in:^*50/z 1 

L . m {c T 2 Bt Pal > + ^ ^ - 3 > J: a' ^ ® ^t > ^ ;u ^ 
+ >' ^- - -If- 1^ X t> U y h T f V > ( DAKOtt M ) ^ tra X. o ^ 

j.^-^3>®^. 6Ni5fE^50/zl-eSf£;^#jli$-ti:s MICROPLATE 
READER Model 3550 (Bio-Rad ^± ^ ) ^ffll^T490nin TCD!K^Jg^ 

(2) KHM^^ttiJ J: 

t h M^birtHMl. 24!n:^(^ Hli®i¥ffi{i. L v 3 > a 

U -^tZo -e^M^s 1112 9, 3 0{c:7K^ct-9{C^.^t h S-fbtrCHMl. 

1. 24in:#: : Hil^<- 3 > r ) i |5l MJ^ © t/t^ ^ ^ <fc ^ 

( 3 ) ADCC^iiOjl'J^ 
ADCC (Antibody-dependent Cellular Cytotoxicity) S'tiOS'J^ 

1 . i 7 a: ^ ^ -ilfflSS®!!^ 

MS AcD*^gifil{-^»®PBS(-)^ira^. Ficoll-Paque (Pharmaci 
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a Biotech t±S!{) (caSL. 500 g -^-SO^mMO L tzo m^MM^ 
^mL. 10% ^ iy^^^Stm (GIBCO BRL ^±m) ^^tSRPUl 1640 (G 

iBco BRLifcM) ■^2iEi^jfe^m. m^mm'cmmm.^< 5 xiowmnzu 
2 . mifjmmcDmm 

b h -tUMfflBa^KPMM 2 (^f£#^ P - 14170 . m^lUm^^ : 
i^l^if 6 - 58082)^0. ImCi® ' 'Cr- sodium Chroma t e t ^iZ10%^ 
B^l^ifll;* (GIBCO BRL itM) ^#trRPMI 1640 (GIBCO BRL^tM) 4^ 

L fzo 

3 . ADCCS#©Sij^ 

96't7Ji;l/UIg>^U - h (Corning ^i^) izmm^^^Lti 2 x 10 
' /ml CD m^mJ!&'&: 50 n 1 T7^-T-^-ffiM{Cj:oTf#^>n/c 
t h M'fLjTLHMl. 24in:^*: ("ii^Cxif-r >!rL^*) <&4 /i g Xml, 0 
.4/zg/ml, 0. 04;tf g /mlS.a' 0. 004 g /ml {C ^ feliiS L /cia^*: 
mm50fjL I ^im:t. 4 °C-ei5^PBmCv$-li-/Co i^. hM'fbin: 

HMi.24tit^* ( - (:):7=^if ^ vift^*) ^j:i^^?S^|nI«(cps^ L. 

Mmt Lflo 

^(D^.. 5xlOVml®j:.-7i^^-^HBa^ 100//lin;isJ^^7f7' 
Xigft^rt-r 4 ^rsligft L/Co -e©^. j:- 7 a: iJ' - ^ (E) i 
W^mmU (T) <i:Jt(E:T) ^0 : 1, 20: lS.C/50: liL/c 

o ^m.{^(Dmi^^mj^\it A m^m-^ti^fz^. \ug/m\, o 

.iMg/ml. COlAzg/ml. 0. 001// g /mis. 0'iit#:M;^*D i L fc 

o 

100// J <D±M ^ «9 X iiy-^ti^y'S'- (ARC361, AlokattM 
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m^m izii 1 % NP-40 ti "7 7" 7. i7 ?±sj) ^m^^ tzo %^m,n 

SSI* (%) (i (A-C) / (B-C) X 100 Tit^L/Co A 

4 . 

h M-fkiitHMl. 24!n:#: ( ~ x > Itl ^* ) ^< ADCCStt ^ W ^ 

. G. Winter C o T% S $ ^ /^i CDR-graf t i ng ( Jones, P. T. et a 
1., Nature (1986) 321. 522-525) (D ?,^m}^^ M'^ L fz ^ ^f^^ 

FR-tr^^^ti'S b ^M^l:^^L^*^'F)lfe^^)/c^s^)©4'fB^g:I5g^ LT^4S■c)•{:)■ 
X fl^ FR£D T ^ y M ^ S ^ W L ^i: a6 > t h :fo { j- !n: M It 
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o 

^TS : B*H^i^ao< (i'mm 1 TB 1 - 3 
Bi ^ : Escherichia coli DH5 a (pRS38-pUC19) 

: PERM BP-4434 
^ffE B : 1993^10^ 5 B 

(2) ^ ^ : /N-r >^ U K- VHMI. 24 
^fES-^ : PERM BP-5233 

B : 1995^ 9 ^ 14B 

(3) ^ ^ : Escherichia coli DH5 a (pUC19-RVHr-AHM- 

gr 1) 

$fE#-t : PERM BP-5643 
B : 1996^ 8 ^ 29B 

(4) ^ ^ : Escherichia coli DH5a (pUC19-l. 24H-g r O 
mt^m^ : PERM BP-5644 

mst B : 1996^ 8 ^ 29B 

(5) ^ ^ : Escherichia coli DH5 a (pUC19-RVLa-AHM- 

g /c ) 

: PERM BP-5645 
B : 1996^ 8 ^ 29B 

(6) ^ : Escherichia coli DH5 a (pUC19-RVHs-AMH- 

grl) 
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^rE#-§- : FBRM BP-6127 
B : 1997^ 9 ^ 29B 
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le^ij : 1 

@e?U©;g$ : 3 9 4 
iS^jOM : 

se © a ^ : c D N A 

ATG GGC TTC AAG ATG GAG TCA CAT TTT CTG GTC TTT GTA TTC GTG TTT 48 
Met Gly Phe Lys Met Glu Ser His Phe Leu Val Fhe Val Phe Val Phe 

-20 -15 -10 

CTG TGG TTG TOT GGT GTT GAC GGA GAC ATT GTG ATG ACC GAG TOT CAC 96 
Leu Trp Leu Ser Gly Val Asp Gly Asp He Val Met Thr Gin Ser His 

-5 -11 5 

AAA TTC ATG TCC ACA TCA GTA GGA GAC AGG GTC AGC ATC ACC TGC AAG 144 
Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser He Thr Cys Lys 

10 15 20 

GCC ACT CAG GAT GTG AAT ACT GCT GTA GCC TGG TAT CAA CAA AAA CCA 192 
Ala Ser Gin Asp Val Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro 
25 30 35 40 

GGA CAA TCG CCT AAA CTA CTG ATT TAC TCG GCA TCC AAC CGG TAC ACT 240 
Gly Gin Ser Pro Lys Leu Leu He Tyr Ser Ala Ser Asn Arg Tyr Thr 

45 50 55 

GGA GTC CCT GAT CGC ATC ACT GGC AGT GGA TCT GGG ACG GAT TTC ACT 288 
Gly Val Pro Asp Arg He Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 
60 65 70 
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TTC ACC ATC 
Phe Thr He 
75 

CAG CAA CAT 
Gin Gin His 
90 

GAA ATA AAA 
Glu lie Lys 
105 

lE^iJ : 3 
IE ^IJ ® S ^ 
le ^ij CD M : 
h :f. a i> - 

ATG GAA TGT 
Met Glu Cys 

GCC TAG TCA 
Ala Tyr Ser 
-1 

COT GGG GCT 
Pro Gly Ala 
15 

ACT CCC TAC 
Thr Pro Tyr 
30 



AGC ACT GTG CAG GCG GAA GAC CTG GCA CTT TAT TAC TGT 
Ser Ser Val Gin Ala Glu Asp Leu Ala Leu Tyr Tyr Cys 

80 85 
TAT ACT ACT CCA TTC ACG TTC GGC TCG GGG ACA AAG TTG 
Tyr Ser Thr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu 
95 100 

C 



336 



: 4 1 8 

: c D N A 

AAC TGG ATA 
Asn Trp lie 

-15 
CAG Gn CAA 
Gin Val Gin 
1 

TCA GTG AAG 
Ser Val Lys 

TGG ATG CAG 
Trp Met Gin 
35 



CTT CCT TTT ATT CTG TCA GTA ACT TCA GGT 
Leu Pro Phe lie Leu Ser Val Thr Ser Gly 

-10 -5 
CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA 
Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg 

5 10 
TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT 
Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

20 25 
TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG 
Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
40 45 



384 



394 



48 



96 



144 



192 
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GAA TGG ATT GOG TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAG AGT 240 
Glu Trp He Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG nC AAG GGC AAG GCC ACA HG ACT GCA GAT AAA TCC TCC AGT 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC ATC TTG GCA HT GAG GAC TCT GCG GTC 336 
Thr Ala Tyr Met Gin Leu Ser He Leu Ala Phe Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGC CAA GGC ACC ACT CTC ACA GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 120 

mm : 5 

W.m<DM:^ : 1 1 

h D - : mm^ 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 

1 5 - 10 

le^J : 6 
le^JOS^ : 7 

8 2 
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n?,m(Dmm : k 

Ser Ala Ser Asn Arg Tyr Thr 
1 5 

m.m : 7 

lE^JOg^ : 9 
h yf^a 'J - : itM^^ 

Gin Gin His Tyr Ser Thr Pro Phe Thr 

1 5 
SB^iJ : 8 

mm(D&^ : 5 

Pro Tyr Trp Met Gin 
1 5 
le^ij : 9 

mmcDM:^ : 1 6 ' 
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Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
15 10 15 

aa^j : 1 0 

@e ® S ^ : 1 1 

h P - : mMVi. 
@E?iJ®ffi^ : K 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
1 5 10 

mm : 1 1 

Se^iJ®S$ : 3 7 9 

le^ijcM : mm 

ifi^J©®^: cDNA 

ATG GGA TGG AGO TGT ATC ATC CTC TCC TTG GTA GCA ACA GCT ACA GGT 48 

Met Gly Trp Ser Cys He He Leu Ser Leu Val Ala Thr Ala Thr Gly 

-15 -10 -5 

GTC GAG TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AAG GCT AGT CAG GAT GTG 144 

Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp Val 
15 ~20 25 
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AAT ACT GCT GTA GCC TOG TAG CAG GAG AAG CCA GGA AAG GCT CCA AAG 192 
Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC TCG GCA TCC AAC CGG TAC ACT GGT GTG CCA AGC AGA 240 
Leu Leu He Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAG CAA CAT TAT ACT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 

80 85 90 

ACT CCA TTC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA C 379 
Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

■■■■ III 1 / 

95 100 105 

le^J : 1 3 

@e^J®S$ : 3 7 9 - 

mm (Dm ■. mm. 

ie^J®S*I:cDNA 

mm 

ATG GGA TGG AGC TGT ATC ATC CTC TCC TTG GTA GCA ACA GCT ACA GGT 48 

Met Gly Trp Ser Cys He He Leu Ser Leu Val Ala Thr Ala Thr Gly 

-15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 
-11 5 10 

8 5 
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AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AAG GCT AGT CAG GAT GTG 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp Val 

15 20 25 

AAT ACT GCT GTA GCC TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC TCG GCA TCC AAC CGG TAC ACT GGT GTG CCA AGC AGA 240 
Leu Leu lie Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGT GGT ACC GAC TAC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAG CAA CAT TAT AGT 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 

80 85 90 

ACT CCA TTC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA C 379 
Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 

ie^J : 1 5 
le ^'J © S $ : 4 1 8 

mmcDM : mm 

h a - : itll*^ 
le^ijOS^: cDNA 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 
-15 -10 -5 
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GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAG ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TH GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

mm : 1 7. 

SE^IJOS^..: 4 1 8 

mmom : mm 

8 7 
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h a - : Ellt^ 
SS O ® ^ : c D N A 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 

I I iiii—iiii s 

30 35 40 45 

GAG TGG ATG GGA TCT ATT HT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

. 80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 

8 8 
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TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

iS^J : 1 9 
mnCDM:^ : 4 1 8 

@£ ?|J ® S ^ : c D N A 

ATG GAC TGG ACC TGG AGG GTC TTC HC TTG CTG GCT GTA GCT CCA GGT 48 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CH 192 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 - 55 60 

CAG AAG TTC AAG GGC AGA GTC ACT ATG ACC GCA GAC AAG TCC ACG AGC 288 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser 
65 70 75 

8 9 



wo 99/18212 



PCT/JP98/04469 



ACA GTC TAC 
Thr Val Tyr 
80 

TAT TAC TGT 
Tyr Tyr Cys 
95 

TGG GGG CAA 
Trp Gly Gin 
110 

le^fj : 2 1 
IS ^IJ ® S $ 

mm<Dm ■■ 

ATG GAG TGG 
Met Asp Trp 

GOT CAC TCC 
Ala His Ser 
-1 

OCT GGG GOG 
Pro Gly Ala 
15 

ACT CCC TAC 
Thr Pro Tyr 
30 



ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

85 90 
GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 
Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

100 105 
GGG ACC ACG GTC ACC GTC TCC TCA G 
Gly Thr Thr Val Thr Val Ser Ser 
115 120 

: 4 1 8 



336 



c D N A 



ACC TGG 
Thr Trp 
-15 
CAG GTG 
Gin Val 
1 

TCA GTG 
Ser Val 

TGG ATG 
Trp Met 



AGG GTC 
Arg Val 

CAG CTG 
Gin Leu 

AAG GTT 
Lys Val 
20 

CAG TGG 
Gin Trp 
35 



TTC TTC TTG 
Phe Phe Leu 
-10 

GTG CAG TCT 
Val Gin Ser 
5 

TCC TGC AAG 
Ser Cys Lys 

GTG CGA CAG 
Val Arg Gin 



CTG GCT GTA 
Leu Ala Val 

GGG GCT GAG 
Gly Ala Glu 
~10 

GCA TCT GGA 
Ala Ser Gly 
25 

GCC CCT GGA 
Ala Pro Gly 
40 



GCT CCA GGT 
Ala Pro Gly 
-5 

GTG AAG AAG 
Val Lys Lys 

TAC ACC nc 

Tyr Thr Phe 

CAA GGG CTT 
Gin Gly Leu 
45 



384 



418 



48 



96 



144 



192 
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GAG TGG ATG GGA TCT AH TTT CCT GGA GAT GGT GAT ACT AGG TAG AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

GAG AAG TTC AAG GGC AAA GTC AGO ATG AGO GCA GAG AAG TCC AGG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

ACA GTC TAG ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAG TGT GCG AGA GGA TTA CGA CGA GGG GGG TAG TAC HT GAC TAG 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG AGC ACG GTC AGC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

Se^iJ : 2 3 

: 4 1 8 

K^ijos : mm 

h a >^ - : UmV^ 

m.m(omm : c d n a 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC GAG GTG GAG CTG GTG GAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 _ 10 

9 1 
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CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC ACT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GCC ACC CTG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

: 2 5 
Sfi ^ij ® $ : 4 1 8 

se^jos : MS? 

h ;f. n - : mmv^ 

le ^IJ ® ® ^ : c D N A 
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ATG GAC TGG ACC TGG AGG GTC TTC TTC HG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GH TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GCC ACC CTG ACT GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

9 3 
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: 2 7 
le^lJ^S^ : 4 1 8 

w^mom. : 

S p v;? - : itiit«t 
iE^iJ®SI® : c D N A 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG CGC CCT GGA CAA GGG CTT 192 - 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 
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TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAG TAG TTT GAG TAG 384 
Tyr Tyr Gys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

mm : 2 9 

mmcDM:^ : 4 1 8 
mm (Z) •• c D N A 

ATG GAG TGG ACC TGG AGG GTC TTC HC TTG CTG GOT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG GAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala GIu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGG AAG GCA TCT GGA TAC ACC TIC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT GCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT AH TTT CCT GGA GAT GGT GAT ACT AGG TAC ACT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 
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CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACQ TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAG ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC HT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

mm : 3 1 

nim<^M:^ : 4 1 8 
SE^ijoa^: cDNA 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 
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ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC ACT 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG GCA TTT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Ala Phe Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Ty r Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

le^ij : 3 3 
mmcoM:^ : 4 1 8 

mm (Dm 

h o - : mrnvt 
mnomm : c d n a 
Be m - 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 
-15 -10 -5 

9 7 
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GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Fro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC ACT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GCC ACC CTG ACT GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA HA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

m.m : 3 5 

SejiJ©S$ : 4 1 8 

9 8 
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h n - : mmvt 
mmcDum : c d n a 

ATG GAC TGG ACC TGG AGG GTC HC TTC HG CTG GCT GTA GOT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CH 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAG CTG AGC AGC CTA AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC T.GT GCG AGA GGA TTA CGA CGA. GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 

9 9 
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TGG GGG CAA 
Trp Gly Gin 
110 

IS^iJ : 3 7 

: = 

h D - 

ATG GAG TGG 
Met Asp Trp 

GCT CAC TOG 
Ala His Ser 
-1 

OCT GGG GCC 
Pro Gly Ala 
15 

ACT COG TAG 
Thr Pro Tyr 
30 

GAG TGG ATG 
Glu Trp Met 

GAG AAG TTC 
Gin Lys Phe 



GGG ACC ACG 
Gly Thr Thr 
115 

: 4 1 8 
MM 

: um^ 

: c D N A 

ACC TGG AGG 
Thr Trp Arg 

-15 
GAG GTG CAG 
Gin Val Gin 
1 

TCA GTG AAG 
Ser Val Lys 

TGG ATG CAG 
Trp Met Gin 
35 

GGA TCT ATT 
Gly Ser lie 
50 

AAG GGG AAA 
Lys Gly Lys 
65 



GTG ACC GTC TCC TCA G 
Val Thr Val Ser Ser 
120 



418 



GTC TTC 
Val Phe 

CTG GTG 
Leu Val 
5 

GTT TCC 
Val Ser 
20 

TGG GTG 
Trp Val 



TTC TTG 
Phe Leu 
-10 
CAG TCT 
Gin Ser 



CTG GCT GTA GCT 
Leu Ala Val Ala 



GGG GCT 
Gly Ala 



TGC AAG 
Cys Lys 

CGA CAG 
Arg Gin 



TTT CCT GGA GAT 
Phe Pro Gly Asp 
55 

GTC ACC ATG ACC 
Val Thr Met Thr 
70 



GCA TCT 
Ala Ser 
25 

GCC CCT 
Ala Pro 
40 
GGT GAT 
Gly Asp 



GAG GTG 
Glu Val 
10 

GGA TAC 
Gly Tyr 

GGA CAA 
Gly Gin 

ACT AGG 
Thr Arg 



GCA GAG ACG TCC 
Ala Asp Thr Ser 
75 



CCA GGT 
Pro Gly 

-5 
AAG AAG 
Lys Lys 

ACC TTC 
Thr Phe 

GGG GTT 
Gly Leu 
45 

TAC AGT 
Tyr Ser 
60 
TGG AGG 
Ser Ser 



48 



96 



144 



192 



240 



288 
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ACA GCC TAC ATG CAG CTG AGC ATC CTG AGA TCT GAG GAC ACG GCC GTG 336 

Thr Ala Tyr Met Gin Leu Ser He Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

lE^iJ : 3 9 
IE © S $ : 4 1 8 

lE^ijoM : mm 

ae^iJcD^^: cDNA 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-1 1 5 ~10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTl 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

10 1 
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GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAG ACT 240 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG nC AAG GGC AAA GTC ACC ATG ACQ GCA GAC ACG TCC TOG AGO 288 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAG CTG AGC ATC CTG AGA TCT GAG GAC TCG GCC GTG 336 

Thr Ala Tyr Met Gin Leu Ser lie Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TOT GCG AGA GGA TTA CCA CGA GGG GGG TAC TAC TTT GAC TAC 384 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

mm : 4 1 

: 4 1 8 

@e^ij©M : mm 
h n V - : mmtk 

^^(DmM : cDNA 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 



1 0 2 



wo 99/18212 PCT/JP98/04469 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC ATC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser He Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA HA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

le^J : 4 3 
12?iJ®g$ : 4 1 8 

h ;f> n - : iSiS^ 

mnomm : c d n a 



1 0 3 



wo 99/18212 PCT/JP98/04469 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTl 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC TCG GCC GTA 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 ~ 90 

TAT TAC TGT GCG AGA GGA HA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 
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: 4 5 
ie^ij®^ ^ : 4 1 8 
iE^iJ®M : 
h D - : W.m^ 
le^J © : c D N A 

mm 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 

10 5 
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TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAG TTT GAG TAG 384 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TOG TCA G 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

W,n : 4 7 
M^ncDM:^ : 4 1 8 

i£ ?|J © a ^ : c D N A 

ATG GAG TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT GAG TCC GAG GTC CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 - 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met 61n Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TGT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 



1 0 6 



. wo 99/18212 PCT/JP98/04469 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACQ TCG TOG AGO 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

AGA GTC TAG ATG GAG CTG AGO AGC CTG AGA TOT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAG TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

ie^ij : 4 9 
i£ ^ij © $ : 4 1 8 

m.n<Dm : mm 
h D V - : mm-^ 

w.n(Dmi^ : c D N A 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-1 1 5 .10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 

10 7 
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ACT CCC TAC TGG ATG CAG TGG GTC CGA CAG GCC CCT GGA CAA GGG CH 192 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 

30 35 40 45 

GAG TGG ATG GGA TCI ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC AAG TCC ACG AGC 288 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

ACA GCC TAC ATG. GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 
ae^ij : 5 1 
i£^'J©S$ : 4 0 

mmom : 

mm(Dmm ^j&d n a 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 
le^ij : 5 2 

ae^j<^>s$ : 3 9 
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h n - : mmvi 
mmo:>mm -^^d n a 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

: 5 3 
i£ ^IJ © :g $ : 4 0 

le^ijoM : mm 
h n - : m.mv( 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
le^ij : 5 4 
mmcoS:^ : 4 3 

■ ■■ I ^ 

h a V - : itllt*i 

my^\o:>mm ■. -^^d n a 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 
le^iJ : 5 5 

ae^ijos $ : 4 0 

h.Tiiu 'J - : 

le^ijoa^ : -^^D N A 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCnC 40 

ae^j : 5 6 

10 9 
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mm<DM:^ : 3 7 

mm<Dmm : n a 

IE JiJ 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 
mm : 5 7 

ie^'J®:^^ : 4 1 

se^ij^M : mm 

h O V? - : iS 0 
la^ijOS^ : -a-J?Jc D N A 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 
@e^J : 5 8 

mm(Dm^ : 4 i 
se^ijoM : mm 

h 4? n v= - : UMibt 

w^m(Dmm ^ j?£ d n a 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 

: 5 9 
iE7iJ©S ^ : 3 5 

K^ijoM : mm 

h 5}5 O - : Ea*^ 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 
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Se^iJ : 6 0 
Se^J®g$ : 3 7 

@e^ij0®!li : -^^D N A 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 
mm : 6 1 
iB^iJ®:^^ : 3 8 

mmom : mm 
mnomm -^rkd n a 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 
Se^iJ : 6 2 

: 2 7 

iB^iJOM : 
h 4-t P - : it II ^ 
le^ij®®!! : ^fifeD N A 

GGATCCCGGG TGGATGGTGG GAAGATG 
Be^iJ : 6 3 
@e^J©g$ : 2 5 

h o - : m.m'^ 

m^^KDum : N A 
mm 

1 1 1 
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TAGAGTCACC GAGGAGCCAG TTGTA 
le^^ij : 6 4 
mm CO Mi :^ : 2 6 
BS^lJCDM : 

mm<Dmm ■. ^^d n a 

GGATCCCGGG AGTGGATAGA CCGATG 
mn : 6 5 

Se^ijOS^ : 3 4 

w.n(Dmm ■■ -^^d n a 

GATAAGCTTC CACCATGGGC TTCAAGATGG AGTC 
mm : 6 6 

Se^ijOft ^ : 3 4 

mmcom 

h rf. u - : w.mtK 
mmomm -^^d n a 

GATAAGCTTC CACCATGGAA TGTAACTGGA TACT 

mm : 6 7 

mm<DM:^ : 3 4 

mm<Dm. 

mm(omm ^^d n a 
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mm 

GGCGGATCCA CTCACGTTTT ATTTCCAACT TTGT 

: 6 8 
@e^iJ©S$ : 3 4 

h :f^ D - : itlit«C 

mmomw. : -^^D N A 

GGCGGATCCA CTCACCTGAG GAGACTGTGA GAGT 

ae^ij : 6 9 

IE ^ij ® S $ : 1 8 

mm(Dm : mm. 
h ;f^ D V - : mm'^ 
mm(Dmm -^^ d n a 
mm 

CAGACAGTGG TTCAAAGT 
iS^iJ : 7 0 

mno^^ : 2 6 

mmcom mm 

h D - : It 11 i:^ 

lejijosm : D N A 
mn 

GAAHCGGAT CCACTCACGT TTGATT 

mm ■ 7 1 
ae^jog^ : 4 8 

BS^iJOM : mm 
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W.^H(Dmm : ^SfeD N A 

AGTCAGGATG TGAATACTGC TGTAGCCTGG TACCAGCAGA AGCCAGGA 48 
mn : 7 2 

12 ^ij © g $ : 3 9 

mm (Dm mm 
m.m(Dmm -^^d n a 

GCATCCAACC GGTACACTGG TGTGCCAAGC AGATTCAGC 39 

mm : 7 3 
mm<D^^ : 4 5 
mnom : ^M. 

h ;}? o - : itlI4^ 
la^iJ^SSS : -^^D N A 

CAACATTATA GTACTCCATT CACGTTCGGC CAAGGGACCA AGGTG 45 
le^^ij : 7 4 
Ba^iJ©S$ : 4 7 

sfi^joM : mm 

h .-f. D >^ - : e^it^t 
iS^iJ®am : N A 

GCAGTATTCA CATCCTGACT GGCCTTACAG GTGATGGTCA CTCTGTC 47 
mm : 7-5 
@E^UOg. $ : 3 8 

mm (Dm mm 
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h o - : mmik 
myi](Dmm -^^d n a 

ACACCAGTGT ACCGGTTGGA TGCCGAGTAG ATCAGGAG 

ae^ij : 7 6 

S2^iJ©S$ : 4 1 

le^uoM : mm 
h ;fx o i? - : mm^^ 
Mim(Dmm ■• -^sJcd n a 

GTGAATGGAG TACTATAATG TTGCTGGCAG TAGTAGGTAG C 
SS^iJ : 7 7 
le^iJOS^ : 3 1 

h o - : m.m^ 

GGTACCGACT ACACCTTCAC CATCAGCAGC C 
mm : 7 8 

le^iJOg^ : 3 1 

ie^ij©M : mm 
uncomm. •. -^gfeo n a 

GGTGAAGGTG TAGTCGGTAC CGCTACCGCT A 

ie^ij : 7 9 

ie?ij®:g$ : 1 4 4 
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mmomm ■. -^^d n a 

ATGCCTTGCA GGAAACCHC ACTGAGGCCC CAGGCHCTT CACCTCAGCC CCAGACTGCA 60 
CCAGCTGCAC CTGGGAGTGA GCACCTGGAG CTACAGCCAG CAAGAAGAAG ACCCTCCAGG 120 
TCCAGTCCAT GGTGGAAGCT TATC 144 

le^ij : 8 0 

le ^ij ® S ^ : 1 3 0 

mm<Dmm ■• -^ssd n a 

TCAGTGAAGG TTTCCTGCAA GGCATCTGGA TACACCTTCA CTCCCTACTG GATGCAGTGG 60 
GTGCGACAGG CCCCTGGACA AGGGCTTGAG TGGATGGGAT CTATTTTTCC TGGAGATGGT 120 
GATACTAGGT 130 

Win : 8 1 

mm(DM:^ : 1 3 1 

h p >^ - : it II 

mmcomm n a 

AATACACGGC CGTGTCCTCA GATCTCAGGC TGCTCAGCTC CATGTAGACT GTGCTCGTGG 60 
ACGTGTCTGC GGTCATGGTG ACTCTGCCCT TGAACTTCTG ACTGTACCTA GTATCACCAT 120 
CTCCAGGAAA A 131 

Se^lJ : 8 2 

mmOR^ : 1 1 9 



1 1 6 



wo 99/18212 PCT/JP98/04469 

h p - : m.m'^ 
mn<^mm ^n^D n a 

GAGATCTGAG GACACGGCCG TGTATTACTG TGCGAGAGGA TTACGACGAG GGGGGTACTA 60 
CTTTGACTAC TGGGGGCAAG GGACCACGGT CACCGTCTCC TCAGGTGAGT GGATCCGAC 119 

m.n : 8 3 

mm(DM:^ : 2 5 

V Tf.zs - : mm-^ 

le ^ij O a 11 : ^ ^ D N A 

GATAAGCTTC CACCATGGAC TGGAC 25 
SE^U : 8 4 
nin<DS:^ : 2 5 

@S ?'J O « ^ : ^ D N A 
-IS ^iJ 

GTCGGATCCA CTCACCTGAG GAGAC 25 
@E?|J : 8 5 
my\\<DM:^ : 2 6 

mm (Dm mwi - 
mm(Dmm n a 

AAGTTCAAGG GCAAAGTCAC CATGAC 26 
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le^J : 8 6 
@£^|J©S$ : 2 6 

mm (DM : 

^^(Dmm : -^SfeD N A 
GTCATGGTGA CTTTGCCCTT GAACTT 

mm : 8 7 

@e^iJ©:5o : 2 6 
h o V - : Bm-^ 

mm 

ATGACCGCAG ACAAGTCCAC GAGCAC 
Be^iJ : 8 8 
le^fJOS^ : 2 6 

mm (DM : 

mm(Dmm n a 
mm 

GTGCTCGTGG ACTTGTCTGC GGTCAT 

mm : 8 9 
mmoSz^ : 4 7 

BS^JOM : Mis 
h ;i? p - : itIlJbt 
Se^JcD^^ : ^^D N A 
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26 
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AAGTTCAAGG GCAAAGTCAC CATGACCGCA GACAAGTCCA CGAGCAC 
SS^J : 9 0 
lS^lJ(Dg$ : 4 7 

as3?«j©M : mm 

Win(Dmm : ^^D N A 
iS3?iJ 

GTGCTCGTGG ACTTGTCTGC GGTCATGGTG ACHTGCCCT TGAACTT 

: 9 1 
@S^iJ©S$ : 3 8 

mm<Dm : mm. 

h 'J - : milt*: 
mm(z>mm. : -^^D N A 

AAGTTCAAGG GCAGAGCCAC CCTGACCGCA GACACGTC 
@a^ij : 9 2 
iS5^iJ©S$ : 3 8 

is © M : m m 
mn(Dmm : -^^d n a 

GACGTGTCTG CGGTCAGGGT GGCTCTGCCC TTGAACTT 
BE3?|J : 9 3 
@E^jOS$ : 1 8 

mn<Dm. mm 
mmcDmm : -^^d n a 
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CAGACAGTGG TTCAAAGT 
Se^iJ : 9 4 
Se^iJOg^ : 1 7 

mmom : mm 

|> n V? - : itMt^ 
Se^iJOSIl : ^^D N A 

GCCCCAAAGC CAAGGTC 
iS^iJ : 9 5 
@e ^IJ © 5 $ : 2 3 

h - : a: 11 it^ 

ATTTTTCCTG GAGATGGTGA TAG 
SS^'J : 9 6 
iS^iJOS $ : 2 3 

h ;f^ u - : m.m^ 
mm(Dmm ^j&d n a 
mm 

GTATCACCAT CTCCAGGAAA TAT 
Se^iJ : 9 7 
Se^iJO:^ $ : 4 1 8 
gE^iJCDM : mm 

h ;f. n i> - : m.m^ 
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18 



17 



23 - 
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ie^jO®^ : c D N A 

ATG GAA TGT AAC TOG ATA CH CCT TTT ATT CTG TCA GTA ACT TCA GGT 48 
Met Glu Cys Asn Trp lie Leu Pro Phe He Leu Ser Val Thr Ser Gly 

-15 -10 -5 

GCC TAG TCA CAG GTT CAA CTC CAG GAG TCT GGG GCT GAG CTG GCA AGA 96 
Ala Tyr Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg 

-11 5 10 

CCT GGG GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAG ACC TTT 144 
Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG 192 
Thr Pro Tyr Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

GAA TGG ATT GGG TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC ACT 240 
Glu Trp He Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 
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TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

ae^j : 9 9 

@e^J®S$ : 4 1 8 

mn(Dm mm 

le ?ij ® a : c D N A 

ATG GAC TGG ACC TGG AGO GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC AGT 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 
65 70 75 
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ACA GCC TAG ATG CAA CTC AGC ATC TTG GCA TTT GAG GAC TCT GOG GTC 336 
Thr Ala Tyr Met Gin Leu Ser lie Leu Ala Phe Glu Asp Ser Ala Val 

80 85 90 

TAT TAG TGT GCA AGA GGA TTA CGA CGA GGG GGG TAG TAG TTT GAC TAG 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGC CAA GGC ACC ACT CTC ACA GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 120 

le^ij : 10 1 
mmom^ : 3 8 

le^ijoM : mm 
h ;f^ o - : mm'^ 

mmcDmm : ^JiJcD N A 

mm 

CTGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 38 
le^ij : 1 0 2 
@e ^ij ® S ^ : 3 5 

mm<Dmm ^j&d n a 

GCAGACACGT CCTCGAGCAC AGCCTACATG GAGCT 35 
SE^iJ : 1 0 3 
ie^tJ(Dg_$ : 3 5 

1 2 3 
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mm<Dmm. : n a 

AGCTCCATGT AGGCTGTGCT CGAGGACGTG TCTGC 
le^J : 1 0 4 
12 O g $ : 2 6 

m.n(Dmm. ■. -^^d n a 

TGGGTGCGAC AGCGCCCTGG ACAAGG 
le^ij : 1 0 5 
le © S ^ : 2 6 

ae^ijoM : 

■■■111 

CCTTGTCCAG GGCGCTGTCG CACCCA 
lE^iJ : 1 0 6 
ie ^ij CD S $ : 4 1 

b o - : w.mvt 
w:m<Dmm n a 

TACATGGAGC TGAGCAGCCT GGCATTTGAG GACACGGCCG T 
mm : 1 0 7 
ie O g $ : 4 1 
mm (DM : 
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mm(Dmm n a 

ACGGCCGTGT CCTCAAATGC CAGGCTGCTC 
mm : 1 0 8 
IE O g $ : 2 6 

mn<Dm : mm. 
h D - : mmik 

mm<Dmm : -^^D N A 

AAGTTCAAGG GCAAAGCCAC CCTGAC 
le^J : 1 0 9 
le^ijOS^ : 2 6 

mm (Dm 

hyfia : fi II ^ 

m.m<Dmm d n a 

GTCAGGGTGG CTTTGCCCTT GAACH 
mm : 1 10 
mm(DM:^ : 2 3 

mm (DM : 

h n - : W.mVt 

mm(Dmm -^fifeD n a 

GCCTACATGC AGCTGAGCAG CCT 

mm : 1 1 1 
mm<D^^ : 2 3 

1 2 5 
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AGCTCCATGT A 41 



26 



26 
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h n - : iftll^^ 



: -^^D N A 



AGGCTGCTCA GCTGCATGTA GGC 



23 



mm : 1 1 2 

IE ^ij ® S ^ : 3 8 

mn<Dm : mm 
m.m<Dmm ■. n a 

GCCTACATGC AGCTGAGCAT CCTGAGATCT GAGGACAC 38 
SE^iJ : 1 1 3 
mncDM:-^ : 3 5 
lE^ijOM : 

h p >^ - : mm'^ 
m.n<Dmm ■■ n a 
mn 

GATCTCAGGA TGCTCAGCTG CATGTAGGCT GTGCT 35 

: 1 1 4 
aS^J^g^ : 5 0 

h ;fs o i? - : mmv^ 
mn<Dmm -^^d n a 

GCCTACATGC. AGCTGAGCAT CCTGAGATCT GAGGACTCGG CCGTGTATTA 50 
mm : 1 1 5 
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nm(Dm^ : 5 0 

h '-fx o - : mm^ 
mmtomm : n a 
mm 

ACGGCCGAGT CCTCAGATCT CAGGATGCTC AGCTGCATGT AGGCTGTGCT 50 
le^ij : 1 1 6 

mn<Dm^ : 2 0 

tm(Dmm •. -^^d n a 
mm 

GAGCTGAGCA TCCTGAGATC 20 
mm : 1 1 7 

mm(DM:^ : 2 6 

mmcom : 

h n V - : m.mvt 

mm<Dmm -^j* d n a 

GATCTCAGGA TGCTCAGCTC CATGTA 26 
SB^iJ : 1 1 8 
iE^iJ©^^ : 2 0 

mm(Dm 

h ;f. n - : mm^^ 
mmomm •• n a 
mm 

AGATCTGAGG ACTCGGCCGT 20 
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lE^iJ : 1 19 
le^J®:^^ : 2 0 

mmom : 

h ;f, D - : iSlIt^ 

mm(Dmm n a 
mm 

ACGGCCGAGT CCTCAGATCT 
le^ij : 1 2 0 
le^iJcDfi^ : 3 5 

le^ijoM : 

h a — : iS M 4^ 

w.n(Dm.m ■. d n a 

GCAGACACGT CCACGAGCAC AGCCTACATG GAGCT 
BE^iJ : 1 2 1 
iE5^iJ©fi$ : 3 5 

h ;f. D X - : it|it*t 
ifi^iJOSH : -^^D N A 

AGCTCCATGT AGGCTGTGCT CGTGGACGTG TCTGC 
mm : 12 2 

: 3 5 

mm(Dm mm 

SE^IJOS^ : ^^D N A 

mm 

1 2 8 
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GCAGACACGT CCTCGAGCAC AGTCTACATG GAGCT 
iB^iJ : 1 2 3 
Se^iJCDg^ : 3 5 

hyf^a i^- : mm'^ 

mn(Dmm -^gJco n a 

AGCTCCATGT AGACTGTGCT CGAGGACGTG TCTGC 
mn : 1 2 4 

ie ^1] O g ^ : 2 6 

mn(Dm : mm 
nimcomm •. -^^d n a 

AGAGTCACCA TCACCGCAGA CAAGTC 
le^ij : 1 2 5 
le^ij CD : 2 6 

Mtn(Dm : mm 

h .f. n - : ii:iit«c 

mn(Dmm •• ^m.D n a 

GACTTGTCTG CGGTGATGGT GACTCT 
le^ij : 1 2 6 

ae?'jog$ : 4 1 8 
mnom mm 

SE^JOSS: cDNA 

12 9 



.wo 99/18212 PCT/JP98/04469 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGG AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATC ACC GCA GAC AAG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr lie Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg^ Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 
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TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

le^ij : 1 2 8 
iS^JO:g$ : 1 0 1 3 
le^iJ^M : 

h ;f. D V? - : W.iM^ 

nim(Dmm : c d n a 

GAATTCGGCA CGAGGGATCT GG ATG GCA TOT ACT TCG TAT GAC TAT TGC 49 

Met Ala Ser Thr Ser Tyr Asp Tyr Cys 
1 5 

AGA GTG CCC ATG GAA GAC GGG GAT AAG CGC TGT AAG CTT CTG CTG GGG 97 
Arg Val Pro Met Glu Asp Gly Asp Lys Arg Cys Lys Leu Leu Leu Gly 
10 15 20 25 

ATA GGA ATT CTG GTG CTC CTG ATC ATC GTG ATT CTG GGG GTG CCC TTG 145 
He Gly He Leu Val Leu Leu He He Val He Leu Gly Val Pro Leu 

30 35 40 

ATT ATC TTC ACC ATC AAG GCC AAC AGC GAG GCC TGC CGG GAC GGC CTT 193 
He He Phe Thr He Lys Ala Asn Ser Glu Ala Cys Arg Asp Gly Leu 

45 50 55 

CGG GCA GTG ATG GAG TGT CGC AAT GTC ACC CAT CTC CTG CAA CAA GAG 241 
Arg Ala Val Met Glu Cys Arg Asn Val Thr His Leu Leu Gin Gin Glu 
60 ~ 65 70 
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CTG ACC GAG GCC CAG AAG GGC TTT CAG GAT GTG GAG GCC GAG GCC GCC 289 
Leu Thr Glu Ala Gin Lys Gly Phe Gin Asp Val Glu Ala Gin Ala Ala 

75 80 85 

ACC TGC AAC CAC ACT GTG ATG GCC CTA ATG GCT TCC CTG GAT GCA GAG 337 
Thr Cys Asn His Thr Val Met Ala Leu Met Ala Ser Leu Asp Ala Glu 
90 95 100 105 

AAG GCC CAA GGA CAA AAG AAA GTG GAG GAG CTT GAG GGA GAG ATC ACT 385 
Lys Ala Gin Gly Gin Lys Lys Val Glu Glu Leu Glu Gly Glu lie Thr 

110 115 120 

ACA TTA AAC CAT AAG CTT CAG GAC GCG TCT GCA GAG GTG GAG CGA CTG 433 
Thr Leu Asn His Lys Leu Gin Asp Ala Ser Ala Glu Val Glu Arg Leu 

125 130 135 

AGA AGA GAA AAC CAG GTC TTA AGC GTG AGA ATC GCG GAC AAG AAG TAC 481 
Arg Arg Glu Asn Gin Val Leu Ser Val Arg He Ala Asp Lys Lys Tyr 

140 145 150 

TAC CCC AGC TCC CAG GAC TCC AGC TCC GCT GCG GCG CCC CAG CTG CTG 529 - 
Tyr Pro Ser Ser Gin Asp Ser Ser Ser Ala Ala Ala Pro Gin Leu Leu 
155 160 165 

- ATT GTG CTG CTG GGC CTC AGC GCT CTG CTG CAG TGA GATCCCAGGA 575 
He Val Leu Leu Gly Leu Ser Ala Leu Leu Gin 
170 175 180 

AGCTGGCACA TCTTGGAAGG TCCGTCCTGC TCGGCTTTTC GCTTGAACAT TCCCTTGATC 635 
TCATCAGTTC TGAGCGGGTC" ATGGGGCAAC ACGGTTAGCG GGGAGAGCAC GGGGTAGCCG 695 
GAGAAGGGCC TCTGGAGCAG GTCTGGAGGG GCCATGGGGC AGTCCTGGGT CTGGGGACAC 755 
AGTCGGGTTG ACCCAGGGCT GTCTCCCTCC AGAGCCTCCC TCCGGACAAT GAGTCCCCCC 815 
TCHGTCTCC CACCCTGAGA TTGGGCATGG GGTGCGGTGT GGGGGGCATG TGCTGCCTGT 875 
TGTTATGGGT TTTTTTTGCG GGGGGGGTTG CTTTTTTCTG GGGTCTTTGA GCTCCAAAAA 935 
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AATAAACACT TCCTTTGAGG GAGAGCACAC CTTAAAAAAA AAAAAAAAAA AAAAAAAAAA 995 
AAAATTCGGG CGGCCGCC 1013 
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9. lt^II6-8©l^-rn;:>^lIl(CHE«fe®^.^t h M>fk!n:i*^ =1 
- F-r DNA o 

10. st^ig 9 (C|ei|©DNA ^^tr^^< ^ ^J' -o 

1 1. f»5)cii 1 0 {cietfeoDNA ^^tsm^o 
^mmt. mmmomm^*- ihmm(^^^h bm^ttrH^^m^ z t 
13. vm.\t^w^^m LxiSL^mmmi&mo 
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SEQUENCE LISTING 
<100> Chugai Seiyaku Kabushiki Kaisha 
<120> Natural Humanized Antibody 
<130> F885/PCT 
<150> JP 9-271726 
<151> 1997-10-03 
<160> 129 
<210> 1 
<211> 394 
<212> DMA 
<213> Mouse 

<223> cDNA coding for L chain V region of antiHMl.24 antib 

ody 
<400> 1 

atg ggc ttc aag atg gag tea cat ttt ctg gtc ttt gta ttc gtg ttt 48 
Met Gly Phe Lys Met Glu Ser His Phe Leu Val Phe Val Phe Val Phe 

-20 -15 -10 

etc tgg ttg tct ggt gtt gae gga gac att gtg atg ace cag tci cac 96 
Leu Trp Leu Ser Gly Val Asp Gly Asp He Val Met Thr Gin Ser His 

-5 -11 5 

aaa ttc atg tec aca tea gta gga gac agg gtc age ate ace tgc aag 144 
Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser He Thr Cys Lys 

10 15 20 

gcc agt cag gat gtg aat act get gta gee tgg tat caa caa aaa cca 192 
Ala Ser Gin Asp Val Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro 
25 30 35 40 
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gga caa teg cct aaa eta etg att tac teg gca tec aac egg tac act 240 
Gly Gin Ser Pro Lys Leu Leu He Tyr Ser Ala Ser Asn Arg Tyr Thr 

45 50 55 

gga gtc cct gat cgc ate act ggc agt gga tet ggg acg gat ttc act 288 
Gly Val Pro Asp Arg He Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 

60 65 70 

ttc acc ate age agt gtg cag gcg gaa gac ctg gca ctt tat tac tgt 336 
Phe Thr He Ser Ser Val Gin Ala Glu Asp Leu Ala Leu Tyr Tyr Cys 

75 80 85 

cag caa cat tat agt act cea ttc acg ttc ggc teg ggg aca aag ttg 384 
Gin Gin His Tyr Ser Thr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu 

90 95 100 

gaa ata aaa c 394 
Glu He Lys 
105 

<210> 2 
<211> 131 
<212> PRT 
<213> Mouse 

<223> Amino acid sequence of L chain V region of mouse ant 

IHMl. 24 ant i body 
<400> 2 

Met Gly Phe Lys Met Glu Ser His Phe Leu Val Phe Val Phe Val Phe 

-20 -15 -10 

Leu Trp Leu Ser Gly Val Asp Gly Asp He Val Met Thr Gin Ser His 
-5 -11 5 
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Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser He Thr Cys Lys 

10 15 20 

Ala Ser Gin Asp Val Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro 
25 30 35 40 

Gly Gin Ser Pro Lys Leu Leu He Tyr Ser Ala Ser Asn Arg Tyr Thr 

45 50 55 

Gly Val Pro Asp Arg lie Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 

60 65 70 

Phe Thr lie Ser Ser Val Gin Ala Glu Asp Leu Ala Leu Tyr Tyr Cys 

75 80 85 

Gin Gin His Tyr Ser Thr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu 

90 95 100 

Glu He Lys 
105 

<210> 3 
<211> 418 
<212> DNA 
<213> Mouse 

<223> cDNA coding for H chain V region of mouse antiHMl,24 

antibody 
<400> 3 

atg gaa tgt aac tgg ata ctt cot ttt att ctg tea gta act tea ggt 48 
Met Glu Cys Asn Trp He Leu Pro Phe He Leu Ser Val Thr Ser Gly 

-15 -10 -5 

gcc tac tea eag gtt caa etc cag cag. tct ggg get gag ctg gca aga 96 
Ala Tyr Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg 
-11 5 10 
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cct ggg get tea gtg aag ttg tec tgc aag get tct gge tac acc ttt 144 
Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gta aaa cag agg cct gga cag ggt ctg 192 
Thr Pro Tyr Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggg tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp He Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aag gcc aca ttg act gca gat aaa tec tec agt 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 

65 70 75 

aca gcc tac atg caa etc age ate ttg gca ttt gag gac tct gcg gtc 336 
Thr Ala Tyr Met Gin Leu Ser He Leu Ala Phe Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga tta cga cga ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggc caa ggc acc act etc aca gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 120 

<210> 4 
<211> 139 
<212> PRT 
<213> Mouse 

<223> Amino acid sequence of H chain V region of mouse ant 
iHMl. 24 antibody 
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<400> 4 

Met Glu Cys Asn Trp He Leu Pro Phe He Leu Ser Val Thr Ser Gly 

-15 -10 -5 

Ala Tyr Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg 

-11 5 10 

Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp lie Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Gin Leu Ser lie Leu Ala Phe Glu Asp Ser Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 120 

<210> 5 
<211> 11 
<212> PRT 

<213> Artificial Sequence 

<220> CDR(l) of L chain V region of antiHMl.24 antibody 

<223> 

<400> 5 
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Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 

1 5 10 

<210> 6 

<211> 7 

<212> PRT 

<213> Artificial Sequence 

<220> CDR(2) of L chain V region of antiHMl.24 antibody 

<223> 

<400> 6 

Ser Ala Ser Asn Arg Tyr Thr 

1 5 

<210> 7 

<211> 9 

<212> PRT 

<213> Artificial Sequence 

<220> CDR(3) of L chain V region of antiHMl.24 antibody - 

<223> 

<400> 7 

Gin Gin His Tyr Ser Thr Pro Phe Thr 

1 5 

<210> 8 

<211> 5 

<212> PRT 

<213> Artificial Sequence 

<220> CDR(l) of H chain V region of antiHMl,24 antibody 

<223> 

<400> 8 
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Pro Tyr Trp Met Gin 
1 5 
<210> 9 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<220> CDR(2) of H chain V region of antiHMl.24 antibody 

<223> 

<400> 9 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 

15 10 15 

<210> 10 
<211> 11 
<212> PRT 

<213> Artificial Sequence 

<220> CDR(3) of H chain V region of antiHMl.24 antibody 
<223> 

<400> 10 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

1 5 10 

<210> 11 
<211> 379 
<212> DNA 

<2I3> Artificial Sequence 

<220> DNA coding for humanized L chain V region of antiHMl 
.24 ant i body 

<223> 
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<400> 11 

atg gga tgg age tgt ate ate etc tec ttg gta gca aca get aca ggt 48 
Met Giy Trp Ser Cys He He Leu Ser Leu Val Ala Thr Ala Thr Gly 

-15 -10 -5 

gtc eae tec gae ate cag atg acc eag age cea age age ctg age gee 96 
Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

age gtg ggt gae aga gtg acc ate acc tgt aag get agt cag gat gtg 144 
Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp Val 

15 20 25 

aat act get gta gcc tgg tac cag cag aag cea gga aag get cea aag 192 
Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

ctg ctg ate tac teg gca tec aac egg tac act ggt gtg cea age aga 240 
Leu Leu He Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

tte age ggt age ggt age ggt ace gae ttc acc tte acc ate age age 288 
Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

etc eag cea gag gae ate get acc tac tac tgc eag caa cat tat agt 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 

80 85 90 

act cea tte acg ttc ggc caa ggg ace aag gtg gaa ate aaa e 379 
Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu Ue Lys 

95 100 105 

<210> 12 
<211> 126 

8/84 



wo 99/18212 PCT/JP98/04469 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized L chain V region of antiHMl.24 antibody 
<223> 

<400> 12 

Met Gly Trp Ser Cys lie He Leu Ser Leu Val Ala Tiir Ala Thr Gly 

-15 -10 -5 

Vai His Ser Asp He Gin Met Tlir Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp Val 

15 20 25 

Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

Leu Leu He Tyr Ser Ala Ser Asn Arg T yr Thr Gly Val Pro Ser Arg 

50 55 60 

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 

80 85 90 

Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys 

95 100 105 

<210> 13 
<211> 379 
<212>- DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized L chain V region of antlHMl 
. 24 an t i body 
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<223> 

<400> 13 

atg gga tgg age tgt ate ate etc tee ttg gta gea aca get aea ggt 48 
Met Gly Trp Ser Cys He lie Leu Ser Leu Val Ala Thr Ala Thr Gly 

-15 -10 -5 

gte cae tee gae ate eag atg ace eag age cea age age etg age gee 96 
Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

age gtg ggt gae aga gtg ace ate aee tgt aag get agt eag gat gtg 144 
Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp Val 

15 20 25 

aat act get gta gee tgg tac eag eag aag cea gga aag get eca aag 192 
Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

etg etg ate tac teg gea tee aac egg tac act ggt gtg cea age aga 240 
Leu Leu lie Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

tte age ggt age ggt agt ggt ace gae tac aee tte aee ate age age 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr lie Ser Ser 

65 70 75 

etc eag eca gag gae ate get aee tac tac tgc eag caa eat tat agt 336 
Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 

80 85 90 

act cea tte aeg tte gge caa ggg aee aag gtg gaa ate aaa e 379 
Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

95 100 105 

<210> 14 
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<211> 126 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized L chain V region of ant iHMl, 24 ant i body 
<223> 

<400> 14 

Met Gly Trp Ser Cys lie lie Leu Ser Leu Val Ala Thr Ala Thr Gly 

-15 -10 -5 

Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp Val 

15 20 25 

Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

Leu Leu He Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr lie Ser Ser 

65 70 75 

Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 

80 85 90 

Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

95 100 105 

<210> 15 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi on(vers i on a) 

11/84 



wo 99/18212 PCT/JP98/04469 

of antiHMl. 24 antibody 

<223> 

<400> 15 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get eac tee eag gtg cag etg gtg eag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tee tgc aag gea tet gga tae ace tte 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

aet eec tae tgg atg eag tgg gtg ega eag gee cct gga caa ggg ett 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tet att ttt cet gga gat ggt gat aet agg tae agt 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

eag aag tte aag gge aga gtc aee atg ace gea gac acg tee acg age 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aea gte tae atg gag etg age age etg aga tct gag gac acg gee gtg 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 - 90 

tat tae tgt geg aga gga tta ega ega ggg ggg tae tae ttt gae tae 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 
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tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 ' 120 

<210> 16 
<211> 139 
<212> PRT 

<213> Artifieial Sequenee 

<220> Humanized H chain V regionCversion a) of antiHMl.24 
an t i body 

<223> 

<400> 16 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 - 70 75 

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 
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Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 17 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regionCversion b) 
of ant iHMl. 24 ant i body 

<223> 

<400> 17 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg eag ctg gtg cag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala GIu Val Lys Lys 

-11 5 10 

cet ggg gee tea gtg aag gtt tec tgc aag gea tct gga tac ace ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gtg cga cag gee cet gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cet gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 ~ 55 60 
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cag aag ttc aag ggc aaa gtc acc atg 
Gin Lys Phe Lys Gly Lys Val Thr Met 
65 70 
aca gtc tac atg gag ctg age age ctg 
Thr Val Tyr Met Glu Leu Ser Ser Leu 

80 85 
tat tac tgt gcg aga gga tta cga cga 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg 

95 100 
tgg ggg caa ggg acc acg gtc acc gtc 
Trp Gly Gin Gly Thr Thr Val Thr Val 
110 115 
<210> 18 
<211> 139 
<212> PRT 

<213> Artificial Sequence 
<220> Humanized 
antibody 



PCT/JP98/04469 

acc gca gac acg tec acg age 288 
Thr Ala Asp Thr Ser Thr Ser 
75 

aga tct gag gac acg gee gtg 336 
Arg Ser Glu Asp Thr Ala Val 
90 

ggg ggg tac tac ttt gac tac 384 
Gly Gly Tyr Tyr Phe Asp Tyr 
105 

tec tea g 418 
Ser Ser 
120 



H chain V reg i on( vers i on b) of antiHMl.24 



<223> 

<400> 18 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 ' -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-1 1 5 .10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 
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Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 19 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for H chain V r eg i on( vers i on c) of antiHM 
1. 24 an t i body 

<223> 

<400> 19 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 



48 



96 
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cct ggg 


gcc tea gtg 


aag 


gtt 


tec 


tgc 


Pro Gly 


Ala Ser Val 


Lys 


Val 


Ser 


Cys 


15 






20 






act ccc 


tac tgg atg 


cag 


tgg 


gtg 


cga 


Thr Pro 


Tyr Trp Met 


Gin 


Trp 


Val 


Arg 


30 




35 








gag tgg 


atg gga tct 


att 


ttt 


cct 


gga 


Glu Trp 


Met Gly Ser 


lie 


Phe 


Pro 


Gly 




50 










cag aag 


ttc aag ggc 


aga 


gtc 


act 


atg 


Gin Lys 


Phe Lys Gly 


Arg 


Val 


Thr 


Met 




65 








70 


aca gtc 


tac atg gag 


ctg 


age 


age 


ctg 


Thr Val 


Tyr Met Glu 


Leu 


Ser 


Ser 


Leu 




80 






85 




tat tac 


tgt gcg aga 


gga 


tta 


ega 


cga 


Tyr Tyr 


Cys Ala Arg 


Gly 


Leu 


Arg 


Arg 


95 






100 






tgg ggg 


caa ggg acc 


acg 


gtc 


acc 


gtc 


Trp Gly 


Gin Gly Thr 


Thr 


Val 


Thr 


Val 


110 




115 








<210> 


20 










<211> 


139 










<212> 


PRT 










<213> 


-Artificial Sequence 


<220> 


H chain V regionCversi 


<223> 
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aag gca tct gga tac acc ttc 144 
Lys Ala Ser Gly Tyr Thr Phe 
25 

cag gcc cct gga caa ggg ctt 192 
Gin Ala Pro Gly Gin Gly Leu 
40 45 
gat ggt gat act agg tac agt 240 
Asp Gly Asp Thr Arg Tyr Ser 
55 60 
acc gca gac aag tec acg age 288 
Thr Ala Asp Lys Ser Thr Ser 
75 

aga tct gag gac acg gcc gtg 336 
Arg Ser Glu Asp Thr Ala Val 
90 

ggg ggg tac tac ttt gac tac 384 
Gly Gly Tyr Tyr Phe Asp Tyr 
105 

tec tea g 418 
Ser Ser 
120 



ion c) of antiHMl.24 antibody 
/ 8 4 
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<400> 20 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 21 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi onCvers i on d) 
of antiHMf. 24 antibody 

<223> 

<400> 21 
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atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec eag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 '5 10 

ect ggg gee tea gtg aag gtt tee tgc aag gca tet gga tac aec tte 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gtg cga cag gcc cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aaa gtc acc atg acc gca gac aag tec acg age 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

aca gtc tac atg gag ctg age age ctg aga tct gag gac acg gcc gtg 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gga tta cga ega ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 - 105 

tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 
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<210> 22 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> H chain V reg i onCver s i on d) of antiHMl.24 antibody 
<223> 

<400> 22 

Met Asp Trp Tlir Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 - 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 23 
<211> 418 
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<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi onCvers i on e) 
of antiHMl. 24 ant ibody 

<223> 

<400> 23 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg cag tot ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tec tgc aag gca tct gga tac acc ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gtg cga cag gee cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aga gee acc ctg acc gca gac acg tec aeg age 288 
Gin Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gtc tac atg gag ctg age age ctg aga tct gag gac acg gcc gtg 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 
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tat tac tgt ecg aga gga tta cga cga ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 

tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 24 
<211> 239 
<212> PRT 

<213> Artificial Sequence 

<220> H chain V reg ionCver s i on e) of antiHMl.24 antibody 
<223> 

<400> 24 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser fie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 

2 2/84 
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Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 25 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V r eg i on(ver s i on f) 
of antiHMl. 24 ant ibody 

<223> 

<400> 25 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

I III / 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gcc tea gtg aag gtt tec tgc aag gca tct gga tac acc ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gtg cga cag gcc cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 - 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 



2 3/8 
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cag aag ttc aag ggc aga gcc acc ctg act gca gac acg tec teg age 288 
Gin Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aca gcc tac atg gag ctg age age ctg aga tct gag gac acg gee gtg 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gga tta ega cga ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 26 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized H chain V regi on(vers i on f) of antiHMl.24 
an t i body 

<223> 

<400> 26 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys. Lys Ala Ser Gly Tyr Thr Phe 
15 . 20 25 
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Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 27 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V reg i on( vers i on g) 
of ant IHMl. 24 ant i body 

v223> 

<400> 27 



atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tee eag gtg eag ctg gtg cag tct ggg get gag gtg aag aag 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 



48 



96 
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cct ggg gcc tea gtg aag gtt tec tge aag gea tet gga tae aee ttc 144 
Pro Gly Ala Ser Vai Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

aet eee tae tgg atg cag tgg gtg cga eag ege cet gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tet att ttt ect gga gat ggt gat aet agg tae agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aga gtc ace atg ace gea gac acg tec aeg age 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aea gtc tae atg gag ctg age age etg aga tet gag gac aeg gee gtg 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tae tgt gcg aga gga tta cga ega ggg ggg tae tae ttt gac tae 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg ace aeg gtc ace gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 28 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regionCversion g) 
of antiHMl. 24 antibody 
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<223> 

<400> 28 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-1 1 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 29 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi onCvers i on h) 
of antiHMl. 24 antibody 

<223> 
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<400> 29 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get eea ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get eac tec eag gtg cag ctg gtg cag tet ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tec tgc aag gea tet gga tac ace ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ecc tac tgg atg cag tgg gtg cga eag gee cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tet att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

eag aag ttc aag gge aaa gtc ace atg ace gca gac aeg tee teg age 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aca gee tac atg gag ctg age age ctg aga tet gag gac aeg gee gtg 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt geg aga gga tta cga cga ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 rOO 105 
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tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 30 
<211> 239 
<212> PRT 

<213> Artificer Sequence 

<220> Humanized H chain V reg i on(vers i on ii) of antiHMl.24 
antibody 

<223> 

<400> 30 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 



2 9/8 



4 
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Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 31 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regionCversi on i) 
of ant iHMl. 24 ant ibody 

<223> 

<400> 31 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get eac tec cag gtg cag ctg gtg cag tc t ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tee tge aag gca tet gga tac acc ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gtg cga cag gcc cet gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 



3 0/8 
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cag aag ttc aag ggc aaa gtc acc atg acc gca gac acg tec teg age 288 
Gin Lys Phe Lys Gly Lys Vai Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aca gcc tae atg gag ctg age age etg gca ttt gag gac acg gee gtg 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Ala Phe Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gga tta cga ega ggg ggg tae tac ttt gac tae 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg acc acg gtc ace gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 32 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized H chain V reg i onCvers i on i) of antiHMl.24 
an t i body 

<223> 

<400> 32 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 . 20 25 
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Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Ala Phe Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 33 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi on (vers i on j) 
of antiHMl. 24 antibody 

<223> 

<400> 33 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cea ggt 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get eac tec eag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 



48 



96 
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cct ggg gcc tea gtg aag gtt tec tgc aag gca tct gga tac acc ttc 144 
Pro Gly Ala Ser Val Lys Vai Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ecc tac tgg atg cag tgg gtg cga cag gcc cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aaa gcc acc ctg act gca gac acg tec teg age 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aca gcc tac atg gag ctg age age ctg aga tct gag gac acg gcc gtg 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gga tta cga cga ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg acc acg gtc ace gte tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 34 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized H chain V reg i on(vers i on j) of antiHMl.24 
antibody 
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<223> 

<400> 34 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 - 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 35 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for H chain V reg i onCver s i on k) of antiHM 
1. 24 ant i body 

<223> 
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<400> 35 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cea ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg eag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cet ggg gee tea gtg aag gtt tee tge aag gca tet gga tae aec tte 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

aet cce tac tgg atg eag tgg gtg ega cag gee cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cet gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aaa gtc acc atg acc gca gac acg tec teg age 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aca gee tac atg eag ctg age age eta aga tct gag gac acg gee gtg 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tae tgt geg aga gga tta cga ega ggg ggg tae tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 Too 105 



3 5/84 



CO 



wo 99/18212 PCT/JP98/04469 

tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 36 
<211> 139 
<212> PRT 

<213> Artificial Seam 

<220> Humanized H chain V reg i onCvers i on k) of antiHMl,24 
ant i body 

<223> 

<400> 36 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu. Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 

3 6/84 
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Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 37 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H ciiain V reg i onCvers i on 1) 
of antiHMl. 24 antibody 

<223> 

<400> 37 

atg gac tgg acc tgg agg gtc tie ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg eag t et ggg get gag gtg aag aag 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Giu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tec tgc aag gea tet gga tac acc ttc 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gtg cga cag gee cct gga caa ggg ctt 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tet att ttt cct gga gat ggt gat act agg tac agt 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 



96 



144 



192 



240 
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cag aag 


ttc aag ggc 


aaa 


gtc 


acc atg 


acc gca gac acg tec teg age 


288 


Gin Lys Phe Lys Gly 


Lys 


Val 


Thr Met 


Thr Ala Asp Thr Ser Ser Ser 






65 






70 


75 




aca gcc 


tac atg cag 


ctg 


age 


ate ctg 


aga tct gag gac acg gcc gtg 


336 


Thr Ala Tyr Met Gin 


Leu 


Ser 


He Leu 


Arg Ser Glu Asp Thr Ala Val 






80 






85 


90 




tat tac 


tgt gcg aga 


gga 


tta 


cga cga 


ggg ggg tac tac ttt gac tac 


384 


Tyr Tyr Cys Ala Arg 


Gly 


Leu 


Arg Arg 


Gly Gly Tyr Tyr Phe Asp Tyr 




95 






100 




105 




tgg ggg 


caa ggg acc 


acg 


gtc 


acc gtc 


tec tea g 


418 


Trp Gly 


Gin Gly Thr 


Thr 


Val 


Thr Val 


Ser Ser 




110 




115 






120 




<210> 


38 












<211> 


139 












<212> 


PRT 












<213> 


Art i f i cial Sequence 






<220> 


Humanized H 


chain V reg i onCvers i on 1) of anti 


HMl. 24 



<223> 
<400> 
Met Asp 



an t i body 



38 



Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 
-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 . 20 25 
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Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Gin Leu Ser lie Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 39 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regionCversion m) 
of antiHMl. 24 antibody 

<223> 

<400> 39 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 
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cct ggg gcc tea gtg aag gtt tec tgc aag gca tot gga tac acc ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

aet cce tac tgg atg cag tgg gtg ega eag gcc cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aaa gtc acc atg acc gca gac acg tec teg age 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aca gee tac atg eag etg age ate ctg aga tct gag gac teg gcc gtg 336 
Thr Ala Tyr Met Gin Leu Ser He Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gcg aga gga tta ega ega ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg ace acg gtc acc gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 40 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Hhumanized H chain V regionCversion m) of antiHMl.24 
antibody 

4 0/84 
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<223> 

<400> 40 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Gin Leu Ser He Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 41 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi onCvers i on n) 
of antiHMl. 24 antibody 

<223> 
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<400> 41 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cae tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cet ggg gee tea gtg aag gtt tee tge aag gea tet gga tae ace ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act cce tae tgg atg cag tgg gtg ega cag gee cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cet gga gat ggt gat act agg tae agt 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aaa gtc ace atg acc gea gac acg tee teg age 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aca gee tae atg gag ctg age ate ctg aga tct gag gac acg gee gtg 336 
Thr Ala Tyr Met Glu Leu Ser He Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt geg aga gga tta ega ega ggg ggg tae tac ttt gac tae 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 loo 105 
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tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 42 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized H chain V reg i on(vers i on n) of antiHMl,24 
an t i body 

<223> 

<400> 42 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser lie Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 

4 3/84 
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Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 43 
<211> 418 
<212> DNA 

<213> Artificial Sequence 
<220> DNA coding for humanized H chain 
of ant iHMl. 24 ant ibody 

<223> 

<400> 43 

atg gac tgg ace tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tec tgc aag gca tct gga tac acc ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gtg cga cag gee cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 
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cag aag ttc aag ggc aaa gtc acc atg acc gca gac acg tec teg age 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aea gee tae atg gag ctg age age ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Vai 

80 85 90 

tat tae tgt gcg aga gga tta cga cga ggg ggg tae tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg ace acg gtc ace gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 44 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized H chain V reg i onCvers i on o) of antiHMl.24 
an t i body 

<223> 

<400> 44 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 
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Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 45 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi onCvers i on p) 
of antiHMl, 24 antibody 

<223> 

<400> 45 



atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cea ggt 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 



48 



96 
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cct ggg gcc tea gtg aag gtt tec tgc aag gca tct gga 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly 

15 20 25 

act ccc tac tgg atg cag tgg gtg cga cag gcc cct gga 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly 
30 35 40 

gag tgg atg gga tct att ttt cct gga gat ggt gat act 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr 

50 55 
cag aag ttc aag ggc aga gtc acc atg acc gca gac acg 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr 

65 70 
aca gcc tac atg gag ctg age age ctg aga tct gag gac 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 
80 85 90 

tat tac tgt geg aga gga tta ega cga ggg ggg tac tac 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr 

95 100 105 

tgg ggg caa ggg acc acg gtc acc gtc tec tea g 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 46 
<211> 139 
<212> PRT 

<213> Artificial Sequence 
<220> Humanized H chain V regionCvers i on 
ant i body 



tac acc ttc 144 
Tyr Thr Phe 



caa ggg ctt 
Gin Gly Leu 
45 

agg tac agt 
Arg Tyr Ser 
60 

tec acg age 
Ser Thr Ser 
75 

acg gee gtg 
Thr Ala Val 



192 



240 



288 



336 



ttt gac tac 384 
Phe Asp Tyr 

418 



p) of antiHMl. 24 
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<223> 

<400> 46 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Vil Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 47 
<211> 418 
<212> DNA - 
<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi onCvers i on p) 
of antiHMl. 24 antibody 

<223> 
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<400> 47 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tec tgc aag gca tet gga tae acc ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ccc tac tgg atg cag tgg gtg ega cag gcc cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aga gtc acc atg acc gca gac acg tec teg age 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

aca gtc tac atg gag ctg age age ctg aga tct gag gac acg gcc gtg 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt geg aga gga tta ega ega ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 
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tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 48 
<211> 139 
<212> PRT 

<213> Artifici'al Sequence 

<220> Humanized H chain V reg i on(vers i on p) of antiHMl.24 
antibody 

<223> 

<400> 48 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 • 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
95 100 105 
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Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 49 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for humanized H chain V regi onCvers i on r) 
of antiHMl. 24 antibody 

<223> 

<400> 49 

atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cca ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get eac tec cag gtg cag ctg gtg cag t ct ggg get ga g gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tec tgc aag gca tct gga tac acc ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act cec tac tgg atg cag tgg gtg cga cag gee cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 
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cag aag ttc aag ggc aga gtc acc atg acc gca gac aag tec acg age 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

aca gee tac atg gag ctg age age ctg aga tct gag gac acg gcc gtg 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gga tta cga cga ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg acc acg gtc acc gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 50 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized H chain V reg i on (ver s i on r) of antiHMl.24 
ant i body 

<223> 

<400> 50 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys. Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 
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Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 51 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 51 

actagtcgac atgaagttgc ctgttaggct gttggtgctg 40 
<210> 52 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 52 
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actagtcgac atggagwcag acacactcct gytatgggt 
<210> 53 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 53 

actagtcgac atgagtgtgc tcactcaggt cctggsgttg 
<210> 54 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 54 

actagtcgac atgaggrccc ctgctcagwt tyttggmwtc ttg 
<210> 55 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 55 

actagtcgac atggatttwc aggtgcagat twtcagcttc 
<210> 56 
<211> 37 



PCT/JP98/04469 

39 



40 



43 



40 
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<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 56 

actagtcgac atgaggtiicy ytgytsagyt yctgrgg 
<210> 57 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Syntiietic DNA 
<400> 57 

actagtcgac atgggcwtca agatggagtc acakwyycwg g 
<210> 58 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 58 

actagtcgac atgtggggay ctktttycmm tttttcaatt g 
<210> 59 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 

5 5/84 
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37 
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<223> Synthetic DNA 
<400> 59 

actagtcgac atggtrtccw casctcagtt ccttg 
<210> 60 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 60 

actagtcgac atgtatatat gtttgttgtc tatttct 
<210> 61 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 61 

actagtcgac atggaagccc cagctcagct tctcttcc 
<210> 62 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 62 

ggatcccggg tggatggtgg gaagatg 

5 6/84 
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<210> 63 

<211> 25 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 63 

tagagtcacc gaggagccag ttgta 25 

<210> 64 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 64 

ggatcccggg agtggataga ccgatg 26 

<210> 65 

<211> 34 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 65 

gataagcttc caccatgggc ttcaagatgg agtc 34 

<210>. 66 

<211> 34 

<212> DNA 
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<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 66 

gataagcttc caccatggaa tgtaactgga tact 
<210> 67 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 67 

ggcggatcca ctcacgtttt atttccaact ttgt 
<210> 68 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 68 
ggcggatcca ctcacctgag gagactgtga gagt 
<210> 69 
<211> 18 
<212>. DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 
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<400> 69 

cagacagtgg ttcaaagt 18 
<210> 70 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 70 

gaattcggat ccactcacgt ttgatt 26 
<210> 71 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 71 

agtcaggatg tgaatactgc tgtagcctgg taccagcaga agccagga 48 
<;210> 72 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 72 

gcatccaacc. ggtacactgg tgtgccaagc agattcagc 39 
<210> 73 

5 9/84 
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<211> 45 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 73 

caacattata gtactccatt cacgttcggc caagggacca aggtg 

<210> 74 

<211> 47 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 74 

gcagtattca catcctgact ggccttacag gtgatggtca ctctgtc 

<210> 75 

<211> 38 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 75 

acaccagtgt accggttgga tgccgagtag atcagcag 

<210> 76 

<211> 41 

<212> DNA 

<213> Artificial Sequence 

6 0/84 
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<220> Primer 

<223> Synthetic DNA 

<400> 76 

gtgaatggag tactataatg ttgctggcag tagtaggtag 

<210> 77 

<211> 31 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 77 

ggtaccgact acaccttcac catcagcagc c 

<210> 78 

<211> 31 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 78 

ggtgaaggtg tagtcggtac cgctaccgct a 

<210> 79 

<2U> 144 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 79 
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atgccttgca ggaaaccttc actgaggccc caggcttctt cacctcagcc ccagactgca 60 
ccagctgcac ctgggagtga gcacctggag ctacagccag caagaagaag accctccagg 120 
tccagtccat ggtggaagct tatc 144 

<210> 80 

<211> 130 

<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 80 

tcagtgaagg tttcctgcaa ggcatctgga tacaccttca ctccctactg gatgcagtgg 60 
gtgcgacagg cccctggaca agggcttgag tggatgggat ctatttttcc tggagatggt 120 
gatactaggt 130 

<210> 81 

<211> 131 

<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 81 

aatacacggc cgtgtcctca gatctcaggc tgctcagctc catgtagact gtgctcgtgg 60 
acgtgtctgc ggtcatggtg actctgccct tgaacttctg actgtaccta gtatcaccat 120 
ctccaggaaa a - 131 

<210> 82 

<211> 119 

<212> DNA 

<213> Artificial Sequence 
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<220> Primer 

<223> Synthetic DNA 

<400> 82 

gagatctgag gacacggccg tgtattactg tgcgagagga ttacgacgag gggggtacta 60 
ctttgactac tgggggcaag ggaccacggt caccgtctcc tcaggtgagt ggatccgac 119 

<210> 83 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 83 

gataagcttc caccatggac tggac 25 
<210> 84 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 84 

gtcggatcca ctcacctgag gagac 25 
<210> 85 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 
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<400> 85 

aagttcaagg gcaaagtcac catgac 
<210> 86 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 86 

gtcatggtga ctttgccctt gaactt 
<210> 87 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 87 

atgaccgcag acaagtccac gagcac 
<210> 88 
<211> 26 
<212> DNA 

<213> Artificial' Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 88 

gtgctcgtgg acttgtctgc ggtcat 
<210> 89 
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<211> 47 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 89 

aagttcaagg gcaaagtcac catgaccgca gacaagtcca cgagcac 

<210> 90 

<211> 47 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 90 

■ ■■I II" III J 

gtgctcgtgg acttgtctgc ggtcatggtg actttgccct tgaactt 

<210> 91 

<211> 38 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 91 

aagttcaagg gcagagccac cctgaccgca gacacgtc 

<210>. 92 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
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<220> Primer 

<223> Synthetic DNA 

<400> 92 

gacgtgtctg cggtcagggt ggctctgccc ttgaactt 

<210> 93 

<211> 18 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 93 
cagacagtgg ttcaaagt 

<210> 94 

<211> 17 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 94 
gccccaaagc caaggtc 

<210> 95 

<211> 23 

<212> DNA 

<213> Artificial Sequence 

<220> -Primer 

<223> .Synthetic DNA 

<400> 95 
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atttttcctg gagatggtga tac 23 
<210> 96 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 96 

gtatcaccat ctccaggaaa tat 23 
<210> 97 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding for liumanized H ciiain V reg i on(na t i ve/ver 
sion a mix) of antiHMl.24 antibody 



<223> 
<400> 



97 



atg gaa tgt aac tgg ata ctt cct ttt att ctg tea gta act tea ggt 
Met Glu Cys Asn Trp lie Leu Pro Phe He Leu Ser Val Thr Ser Gly 

-15 -10 -5 

gcc tac tea cag gtt caa etc cag cag tct ggg get gag ctg gca aga 
Ala Tyr Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg 

-11 5 10 

cct ggg get tea gtg aag ttg tec tge aag get tet ggc tac ace ttt 
Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 



48 



96 



144 
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act ccc tac tgg atg cag tgg gta aaa cag agg cct gga cag ggt ctg 192 
Thr Pro Tyr Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggg tct att ttt cct gga gat ggt gat act agg tac agt 240 
Giu Trp lie Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aga gtc acc atg acc gca gac acg tec acg age 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gtc tac atg gag ctg age age ctg aga tct gag gac acg gcc gtg 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gga tta cga cga ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg acc acg gtc ace gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 98 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Huinani2ed H chain V regionCnat 1 ve/version a mix) of 
antiHMl. 24 antibody - 

<223> 

<400> 98 
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Met Glu Cys Asn Trp lie Leu Pro Phe He Leu Ser Val Thr Ser Gly 

-15 -10 -5 

Ala Tyr Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg 

-11 5 10 

Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp lie Gly Ser Me Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 99 
<211> 418 
<212> DNA 

<213> Artificial Sequence 

<220> DNA coding- for humanized C chain V regionCnati ve/ver 
sion a mix) of antiHMl.24 antibody 

<223> 

<400> 99 
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atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get eea ggt 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cac tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

cct ggg gee tea gtg aag gtt tec tge aag gca tct gga tac acc ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

act ecc tac tgg atg cag tgg gtg ega cag gee cct gga caa ggg ett 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aag gee aca ttg act gca gat aaa tec tee agt 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 

65 70 75 

aca gee tac atg caa etc age ate ttg gca ttt gag gac tct gcg gtc 336 
Thr Ala Tyr Met Gin Leu Ser He Leu Ala Phe Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga tta ega ega ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggc caa ggc acc act etc aca gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 120 
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<210> 100 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized C chain V regionCnative/version a mix) of 
antiHMl. 24 ant ibody 

<223> 

<400> 100 

Met Asp Trp Thr Trp Arg Val Plie Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 

65 70 75 

Thr Ala Tyr Met Gin Leu Ser lie Leu Ala Phe Glu Asp Ser Ala Val 

80 ' 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 .105 . 

Trp Gly Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 120 

<210> 101 

7 1/84 
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<211> 38 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 101 

ctggttcggc ccacctctga aggttccaga atcgatag 

<210> 102 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 102 

gcagacacgt cctcgagcac agcctacatg gagct 

<210> 103 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 103 

agctccatgt aggctgtgct cgaggacgtg tctgc 

<210>- 104 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
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<220> Primer 

<223> Synthetic DNA 

<400> 104 

tgggtgcgac agcgccctgg acaagg 

<210> 105 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 105 

ccttgtccag ggcgctgtcg caccca 

<210> 106 

<211> 41 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 106 

tacatggagc tgagcagcct ggcatttgag gacacggccg 

<210> 107 

<211> 41 

<212> DNA 

<213> Artificial Sequence 

<220> P-rimer 

<223> Synthetic DNA 
<400> 107 
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acggccgtgt cctcaaatgc caggctgctc agctccatgt 
<210> 108 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 108 

aagttcaagg gcaaagccac cctgac 
<210> 109 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 109 

gtcagggtgg ctttgccctt gaactt 
<210> 110 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 110 
gcctacatgc agctgagcag cct 
<210> 111 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 111 
aggctgctca gctgcatgta ggc 

<210> 112 

<211> 38 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 112 

gcctacatgc agctgagcat cctgagatct gaggacac 

<210> 113 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 113 

gatctcagga tgctcagctg catgtaggct gtgct 

<210> 114 

<211> 50 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 
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<223> Synthetic DNA 
<400> 114 

gcctacatgc agctgagcat cctgagatct gaggactcgg ccgtgtatta 
<210> 115 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 115 

acggccgagt cctcagatct caggatgctc agctgcatgt aggctgtgct 
<210> 116 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 116 
gagctgagca tcctgagatc 
<210> 117 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 117 

gatctcagga tgctcagctc catgta 
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<210> 118 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 118 
agatctgagg actcggccgt 

<210> 119 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

<400> 119 
acggccgagt cctcagatct 

<210> 120 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 

-<400> 120 
gcagacacgt ccacgagcac agcctacatg gagct 

<210> 121 

<211> 35 

<212> DNA 



20 



20 



35 
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<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 121 

agctccatgt aggctgtgct cgtggacgtg tctgc 
<210> 122 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 122 

gcagacacgt cctcgagcac agtctacatg gagct 
<210> 123 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 123 

agctccatgt agactgtgct cgaggacgtg tctgc 
<210> 124 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> Primer 

<223> Synthetic DNA 
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<400> 124 

agagt caeca tcaccgcaga caagtc 
<210> 125 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> Primer 
<223> Synthetic DNA 
<400> 125 

gacttgtctg cggtgatggt gactct 
<210> 126 
418 
DNA 

Artificial Sequence 



26 



26 



<211> 
<212> 
<213> 
<220> 



DNA coding for humanized H chain V regi onCvers i on s) 
of HMl. 24 ant ibody 



<223> 
<400> 



126 



atg gac tgg acc tgg agg gtc ttc ttc ttg ctg get gta get cea ggt 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

get cae tec cag gtg cag ctg gtg cag tct ggg get gag gtg aag aag 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

... -11 5 10 

ect ggg gee tea gtg aag gtt tec tgc aag gca tct gga tac acc ttc 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
15 20 25 



48 



96 



144 
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act ccc tac tgg atg cag tgg gtg cga cag gcc cct gga caa ggg ctt 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 

30 35 40 45 

gag tgg atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 
Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

cag aag ttc aag ggc aga gtc acc ate acc gca gac aag tec acg age 288 
Gin Lys Phe Lys Gly Arg Val Thr lie Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

aea gee tac atg gag ctg age age ctg aga tct gag gac aeg gee gtg 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gga tta cga cga ggg ggg tac tac ttt gac tac 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

tgg ggg caa ggg acc acg gtc ace gtc tec tea g 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 

110 115 120 

<210> 127 
<211> 139 
<212> PRT 

<213> Artificial Sequence 

<220> Humanized H chain V reg i on( vers i on s) of antiHMl.24 
ant ibody 

<223> 

<400> 1.27 
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Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

Glu Trp Met Gly Ser He Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

Gin Lys Phe Lys Gly Arg Val Thr He Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

<210> 128 
<211> 1013 
<212> DNA 
<213> Human 

<220> DNA coding for HMl. 24 antigenic protein 
<223> 

<400> 128 
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gaattcggca cgagggatct gg atg gca tct act teg tat gac tat tgc 49 

Met Ala Ser Thr Ser Tyr Asp Tyr Cys 
1 5 

aga gtg ccc atg gaa gac ggg gat aag cgc tgt aag ctt ctg ctg ggg 97 
Arg Val Pro Met Glu Asp Gly Asp Lys Arg Cys Lys Leu Leu Leu Gly 
10 15 20 25 

ata gga att ctg gtg etc ctg ate ate gtg att ctg ggg gtg ccc ttg 145 
lie Gly He Leu Val Leu Leu He He Val He Leu Gly Val Pro Leu 

30 35 40 

att ate ttc aec ate aag gee aae age gag gcc tge egg gac gge ctt 193 
He He Phe Thr He Lys Ala Asn Ser Glu Ala Cys Arg Asp Gly Leu 

45 50 55 

egg gca gtg atg gag tgt cgc aat gtc ace eat etc ctg caa caa gag 241 
Arg Ala Val Met Glu Cys Arg Asn Val Thr His Leu Leu Gin Gin Glu 

60 65 70 

ctg ace gag gee cag aag gge ttt cag gat gtg gag gee cag gee gee 289 
Leu Thr Glu Ala Gin Lys Gly Phe Gin Asp Val Glu Ala Gin Ala Ala 

75 80 85 

ace tge aae eac act gtg atg gee eta atg get tec ctg gat gca gag 337 
Thr Cys Asn His Thr Val Met Ala Leu Met Ala Ser Leu Asp Ala Glu 
90 95 100 105 

aag gee caa gga caa aag aaa gtg gag gag ctt gag gga gag ate act 385 
Lys Ala Gin Gly Gin Lys Lys Val Glu Glu Leu Glu Gly Glu He Thr 

110 - 115 120 

aca tta aae cat aag ctt cag gac gcg tct gca gag gtg gag cga ctg 433 
Thr Leu Asn His Lys Leu Gin Asp Ala Ser Ala Glu Val Glu Arg Leu 
125 130 135 
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aga aga gaa aac cag gtc tta age gtg aga ate gcg gac aag aag tac 481 
Arg Arg Glu Asn Gin Val Leu Ser Val Arg He Ala Asp Lys Lys Tyr 

140 145 150 

tac ccc age tec cag gac tec age tec get gcg gcg ece eag ctg ctg 529 
Tyr Pro Ser Ser Gin Asp Ser Ser Ser Ala Ala Ala Pro Gin Leu Leu 

155 160 165 

att gtg ctg ctg ggc etc age get ctg ctg cag tga gatcccagga 575 
He Val Leu Leu Gly Leu Ser Ala Leu Leu Gin 
170 175 180 

agctggeaca tettggaagg tccgtcctgc tcggcttttc gettgaacat tcccttgatc 635 
tcateagttc tgagegggtc atggggcaac aeggttagcg gggagagcac ggggtagccg 695 
gagaagggcc tctggagcag gtetggaggg gecatggggc agtcctgggt etggggacac 755 
agtcgggttg acccagggct gtctccctec agagcctccc tceggaeaat gagtcecccc 815 
tettgtctec caccetgaga ttgggeatgg ggtgcggtgt ggggggcatg tgctgcctgt 875 
tgttatgggt tttttttgcg gggggggttg ettttttctg gggtctttga gctccaaaaa 935 
aataaaeact tcctttgagg gagageacac cttaaaaaaa aaaaaaaaaa aaaaaaaaaa 995- 
aaaattcggg cggccgcc 1013 

<210> 129 

<211> 180 

<212> PRT 

<213> Human 

<220> HMl. 24 antigenic protein 
<223> 

<400> 129 

Met Ala Ser Thr Ser Tyr Asp Tyr Cys Arg Val Pro Met Glu Asp Gly 
15 10 15 
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Asp Lys Arg Cys Lys Leu Leu Leu Gly He Gly He Leu Val Leu Leu 

20 25 30 

He He Val He Leu Gly Val Pro Leu He He Phe Thr He Lys Ala 

35 40 45 

Asn Ser Glu Ala Cys Arg Asp Gly Leu Arg Ala Val Met Glu Cys Arg 

50 55 60 

Asn Val Thr His Leu Leu Gin Gin Glu Leu Thr Glu Ala Gin Lys Gly 
65 70 75 80 

Phe Gin Asp Val Glu Ala Gin Ala Ala Thr Cys Asn His Thr Val Met 

85 90 95 

Ala Leu Met Ala Ser Leu Asp Ala Glu Lys Ala Gin Gly Gin Lys Lys 

100 105 110 

Val Glu Glu Leu Glu Gly Glu He Thr Thr Leu Asn His Lys Leu Gin 

115 120 125 

Asp Ala Ser Ala Glu Val Glu Arg Leu Arg Arg Glu Asn Gin Val Leu 

130 135 140 

Ser Val Arg He Ala Asp Lys Lys Tyr Tyr Pro Ser Ser Gin Asp Ser 
145 150 155 160 

Ser Ser Ala Ala Ala Pro Gin Leu Leu He Val Leu Leu Gly Leu Ser 
165 170 175 

Ala Leu Leu Gin 
180 
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